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GENERAL DISCUSSION 


= ARLY treatments of migration dealt primarily with mass 
| movements by which whole peoples or large segments of 
them shifted from one geographical area to another. In 
=} modern times, with the growing ease of transportation, 
stress on ‘eeciiilatieg of industry, and other changing forces, the 
movement of people, as individuals or as family units, within their 
native boundaries has increased rapidly. The result is that internal 
migration, as this movement is called, has become of vital importance 
as a complex part of the population problem. 
The present paper discusses some general issues important to any 
consideration of internal migration, such as the fundamental problems 


* Acknowledgement is made to the Milbank Memorial Fund for support of the 
Fellowship under which this work was done, and also to the Milbank Memorial 
Fund and to the U. S. Public Health Service for the use of material obtained in 
the morbidity study carried out jointly by these two agencies. 

* From the Department of Biostatistics, The Johns Hopkins University School 
of Hygiene and Public Health, Paper No. 220. 
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of definition, methods of securing observations, and the choice of rates 
useful in describing migration. The usual method of obtaining migra- 
tion estimates from two separate censuses of a given area is illustrated 
and, in addition, an analysis is made of material obtained by continuous 
observation of an area. 

As the mobility of individuals within a population unit has be- 
come more pronounced, the need for estimates of its magnitude, 
causes, and direction has been felt by many organizations and by the 
student of population problems in general. A large number of in- 
vestigations has been carried through to meet this need, directed prim- 
arily at specific questions of concern to the particular agency or in- 
dividual. The limitation of these studies is no objection, however, for 
it is probable that a complex problem is best attacked by well-directed 
specific questions. But the fact that these studies are directed at dif- 
ferent aspects of the problem means that the term “migration” is used 
in widely different senses. Consquently, there rests upon the investi- 
gator a responsibility for precise statement and definition. 


If the term “migration” is accepted as a general one implying 
simply a change of location or a move, then any specific migration 
inquiry must adequately define the subject of the migration, that is, 
the identifiable entity whose migration is under scrutiny, and the na- 
ture of the migration, that is, what the minimum move must be before 
a migration is considered to have occurred. 


When the fundamental problem of definition is settled, there still 
remains the question of selecting the population to be observed. Theo- 
retically, two possibilities are open, either a particular group of units 
(subjects) may be followed for the duration of the study or a partic- 
ular area may be observed, and the migration presented by the shift- 
ing population of this area may be examined. If the former group 
is to.be observed, the identification of the individual units is required 
as well as their continuous observation, except under unusual circum- 
stances. Individual identification may or may not be present for mean- 
ingful studies based on areas, and continuous observation is more easily 
dispensed with in area studies. 

Migration rates of a group of subjects and migration rates for an 
area do not mean the same thing. For short time studies their mean- 
ings may not differ greatly if there are continuous observation and 
individual identification in each case, but the difference in interpreta- 
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tion increases with the length of the study. Results using either source 
alone for a population are really incomplete and, ideally, a combina- 
tion of the two is desired. The procedures of collecting popula- 
tion data in the United States make this a practical impossibility at 
present. 

Studies may be found using either approach for obtaining a popu- 
lation. Those following the migration of a particular group of in- 
dividuals are usually retrospective and for a select class. More num- 
erous and probably of more general interpretation are the studies 
based on areas. These area studies are found to differ from one an- 
other in the continuity of observation and in the presence or absence 
of an identification of the units migrating. Examples will be given in 
the present paper of area studies using individual identification, but 
before turning to these examples a word will be said regarding the 
rates pertinent for summarizing information on migration. 

Most, if not all, migration rates may be considered for conveni- 
ence to belong to one or the other of two general kinds of rates. One 
kind of rate is a true incidence rate. It attempts to state how many 
moves (of the sort defined as migration in a particular problem) 
occur for a given sized population within a particular unit of time. 
For this rate, continuous observation of the population is required. 

The other kind of rate states the proportion of the population 
which has not migrated for a specific period of time and so will be 
called a non-migration rate. It is strictly analogous to the survivorship 
rate of the ordinary life table. This figure does not require continuous 
observation, but it should be pointed out that when such a figure is 
obtained not by continuous observations but by two observations sep- 
arated by the interval of time under question, the non-migration rate 
may be overestimated. This is because an individual who leaves and 
returns to his original residence between two observations will be un- 
detected. The magnitude of the error thus introduced varies with 
the size of the minimum move selected as defining a migration and 
with the length of the interval separating the observations. What really 
is obtained by two separated enumerations is a net non-migration rate. 

Because of the difficulty of continuous observation, this net non- 
migration rate or some related rate is usually obtained. Frequently 
the net non-migration rate is not mentioned explicitly, but the difference 
between it and unity is taken as a minimum migration rate. This is 
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a minimum rate, not only because the net non-migration rate is over- 
estimated, but also because migration into and out of the defined area 
occurring completely between the observations is not recorded. Thus, 
quite aside from the overstatement of the non-migration rate, the 
resulting migration rate probably would be underestimated. 

The rates mentioned above require that the subjects of the migra- 
tion be identified. Crude rates of obvious value are frequently obtained 
without this requirement and of necessity are net rates of some form. A 
common procedure is to examine two separate census counts for an area 
and take the difference as an estimate of net migration, allowance havy- 
ing been made for natural increase (i. e. for the effect of the prevailing 
birth and death rates). There are many variations and refinements of 
this method, but examples of these will not be presented here. 


MIGRATION RATES IN THE EASTERN HEALTH DISTRICT 


An unusual opportunity for the examination of migration within 
an area is presented by the data collected in a series of censuses and 
studies regarding the population of the Eastern Health District of 
Baltimore. Four special surveys have been made of this area. In 
each, the unit of enumeration was the household or family, but, as 


essential to the description of these units, a roster of the member- 
ship of each family was obtained. The censuses are described in some 
detail by Reed, Fales, and Badger’ in another paper. Making use of 
this census material, Valaoras,? Crosby,*? and Phair,‘ each made an 


* Reed, Lowell J.. W. Thurber Fales and George F. Badger. Family studies 
in the Eastern Health District. I. General characteristics of the population. Amer. 
J. Hyg., 37 : 37-52, 1943. 


* Valaoras, V. G. A Comparison of Two Groups of Urban Families Which 
Differ as to the Permanence of Their Residence. Thesis submitted for degree 
of Doctor of Public Health, School of Hygiene and Public Health, The Johns 
Hopkins University, May, 1936. 


* Crosby, E. L. Syphilis in the Eastern Health District in 1932. The Character- 
istics of the Families in Which a Case of Syphilis Occurred. Thesis submitted 
for degree of Doctor of Public Health, School of Hygiene and Public Health, 
The Johns Hopkins University, May, 1937. 


* Phair, J. J. The Selection of Tuberculosis in the Eastern Health District. 
Thesis submitted for degree of Doctor of Public Health, School of Hygiene and 
Public Health, The Johns Hopkins University, May, 1938. 
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estimate of the rate of migration in the Eastern Health District as a 
subsidiary problem to special studies in which they were engaged. 
Their estimates will be recognized as fundamentally related to the net 
non-migration rate, previously mentioned. Following a description of 
these estimates, an attempt to derive the true incidence rate of migra- 
tion will be made using data collected in connection with an illness 
survey of the District which extended over a three-year period. 

Valaoras made use of the 1922 and 1933 Eastern Health District 
censuses. The 1922 census was a survey of Ward 7 only, the 1933 
census was of Wards 6 and 7, that is, of what was then the entire 
Eastern Health District. Families of the 1933 census were divided into 
two groups, those present at both censuses, called “settled” families, 
and those present only at the census of 1933, called “unsettled” fami- 
lies. As Valaoras explains, “it was decided . . . . to make individual 
identification the basis of family identification, and any family in 
which some member was present at both censuses, was counted as a 
family present at both censuses, even though some members were not 
present in 1922, or even if the family unit was not established at that 
time.” This method was carried out for the Ward 7 population of 
the 1933 census and, in addition, there were included among the 
“settled” families, those which were present in Ward 7 at the 1922 
census and in Ward 6 at the 1933 census. Table 1 shows the classifi- 
cation of families thus set up. 


TABLE 1 


Number and per cent of “settled” and unsettled” families, Eastern 
Health District, 1933 


Present both censuses 
(“settled”) 


Not present in 1922 
(“unsettled”) 


Total 
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By dividing the per cent “unsettled” by the number of years sep- 
arating the two censuses, Valaoras determined the average “annual 
turnover” to be 4.4 per cent for white and 7.1 per cent for colored fami- 
lies. 


In Crosby’s paper all of the cases of syphilis discovered in 1932 
resident in the Eastern Health District were traced to the nearest sur- 
vey, that of 1933. A family was considered identified in the 1933 sur- 
vey files if it was believed to be the family of which the syphilis case 
was a member when discovered, whether or not the case was reported 
as living with the family at the time of the 1933 census. Using the 
group of 260 cases (33 white, 227 colored) discovered at The Johns 
Hopkins Hospital, for whom a considerable amount of identifying 
information was available, Crosby was unable to identify in the 1933 
census files either the cases or the families for 33.3 per cent of the 
whites and 24.9 per cent of the colored. The estimate was made, then, 
that 33.3 per cent of the white and 24.9 per cent of the colored households 
associated with syphilis cases had moved out of the Eastern Health 
District on an average of twelve months after discovery. 


Phair used the 1933 and 1936 Eastern Health District censuses, 
both of which surveyed Wards 6 and 7. He divided the enumer- 
ated families into three groups, those whom he called “stable” be- 
cause they were present in both the 1933 and the 1936 censuses, an 
“emigrant” group which was present in the 1933 census only and “immi- 
grant” families who were present in the 1936 census only. There were no 
set rules used to reach a decision as to whether or not two families in 
different censuses were the same, but in doubtful cases the decision rested 
on the consensus of opinion of individuals familiar with the problem. 


Using the information in these censuses, then, Phair estimated the 
average annual emigratory rates to be 8.8 per cent for white and 14.3 
per cent for colored families, and the corresponding average annual 
immigratory rates to be 9.1 per cent and 15.4 per cent respectively. 
Table 2 shows the derivation of these rates. The interval between 
the censuses was taken as 2.5 years. 


Phair also obtained comparable figures for families associated 
with tuberculosis. Using primary (first case registered in the family) 
cases registered in the Eastern Health District during the years 1933 
through 1936 and living in the Eastern Health District at the time 
of registration, he sought to identify the tuberculous families in the 
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TABLE 2 


Emigratory and immigratory rates for families of the Eastern Health 
District, 1933-1936 


1933 CENSUS 
AVERAGE 
ANNUAL EMI- 
GRATORY RATE 
(Per cent) 
FAMILIES IN 
1936 CENSUS 
ANNUAL IMMI- 
GRATORY RATE 
(Per cent) 


White 8&8 
Colored 2,874 14.3 


38.5 


two census files. He considered as identified any family in the census 
files which included among its members one or more of the individuals 
listed on the family roster of the case history. Of 659 primary cases, 
552 were paired by this method with 1,013 schedules in the two cen- 
sus files. Classifying these 1,013 schedules as he had the complete 
censuses, Phair obtained average annual emigratory rates of 8.2 per 
cent and 10.0 per cent for white and colored families, respectively, 
and corresponding immigratory rates of 9.5 per cent and 14.1 per cent. 
Table 3 shows the derivation of these rates. 


TABLE 3 


Emigratory and immigratory rates for tuberculous families of the Eastern 
Health District, 1933-1936 


FAMILIES IN 
1933 CENSUS 
ANNUAL EMI- 
GRATORY RATE 
(Per cent) 
FAMILIES IN 
ANNUAL IMMI- 
GRATORY RATE 
(Per cent) 


3 
8 


Colored 


The group of 107 tuberculous families not identified in either cen- 
sus contained 34 families whose dates of registration or discharge 
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indicated that they were not present in the inter-censal period. The 
remaining 73 families were known to have been present in the inter- 
censal period, though they were not identified at either census, and 
so these were designated by Phair as “transient” families. A knowl- 
edge of the size of the “transient” group among the tuberculous fami- 
lies made it possible for Phair to estimate the same group for the 
Eastern Health District as a whole to be 1,346 white and 530 colored 
families. Table 4 shows the method of making this estimation. 


TABLE 4 


Estimation of the transient group in the Eastern Health District 


WHITE 
Tuber- Survey 
culous families 
families 
I Families identified in 1933 57 2,398 
census only 
2 Families unidentified in 35 
either census present in 
inter-censal period 
3 Families identified in 1936 
census only 
4 Families identified in 1933 
and 1936 censuses 


Total 


* By subtraction 
** Estimated as follows: 


Tuberculous groups 1 + 3 + 4 __ Survey groups 1 + 3 + 4 
Tuberculous total Survey total 


Dealing with the tuberculous families Phair went further and de- 
termined emigratory and immigratory rates per 100 family-years of 
experience for certain subgroups. Each family present in both cen- 
suses was considered to have contributed 2.5 family-years of experi- 
ence. Families present in one census only contributed one-half of 2.5 


COLORED 
Tuber- Survey 
culous families 
families 
1,030 
38 530* 
84 1,154 
154 1,844 
383 14,723** 327 4,558** 
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family-years, and each transient family contributed one-quarter of 
2.5 family-years. Table 5 shows the results of such an analysis of 
the figures in Table 4. 


TABLE 5 


Average annual rates of migration of tuberculous families per 100 family-years 
contributed in the inter-censal period 


Emigration of 
Families identified in 1933 census 
Families immigrating into the District 


Families identified in 1936 census 
Families emigrating from the District 
All tuberculous families 19.4 


Phair did not derive a similar set of figures for the Eastern Health 
District as a whole using his estimated transient group. Table 6 shows 


such a derived set of rates. It will be noted that the effect of allowing 
for transient families is, as would be expected, to raise the estimates 
of migration given in Tables 2 and 3. 


TABLE 6 


Average annual rates of migration for Eastern Health District per 100 family- 
years contributed in the inter-censal period 


Emigration of 
Families identified in 1933 census 
Families immigrating into the District 
All families 

Immigration of 
Families identified in 1936 census 
Families emigrating from the District 
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In addition to these estimates by Valaoras, Crosby, and Phair, an- 
other of the same kind may be made by use of the 1939 census. For 
each household in the census, information has been recorded as to the 
address of the head of the household on January 1, 1936, i. e. on the 
average, about three and one-half years prior to the census. For Wards 
6 and 7, with 11,882 white and 3,414 colored households enumerated 
in the 1939 census, it was recorded that 18.5 per cent of the white and 
24.7 per cent of the colored heads of the households were not in the 
wards on January I, 1936. To make these figures comparable to the 
rates previously listed, they should be divided by three and one-half, 
and called annual immigratory rates of 5.3 per cent and 7.1 per cent for 
whites and colored respectively. 


Table 7 is a summary table of the rates thus far presented, not in- 
cluding, however, the rates suggested by Phair which allow for tran- 
sients. For a number of reasons these rates are not comparable, due 
to differences implicit in their derivation and definition. Such differ- 
ences are among the issues which should be considered before any two 
migration rates based on net non-migration are compared, and so it 
would seem worthwhile to mention them in some detail. 


In the first place it may be remarked that inasmuch as the rates 
were derived from data pertaining to various intervals of a nineteen- 
year period, one must bear in mind the possibility of the occurrence 
during this time of a real change in the rate of migration. It is not 
a function of the present paper to examine this possibility for the 
Eastern Health District, but the problem of secular trend is a_ general 
one and should not be overlooked. 


A second point, and one concerned with definition, is that some of 
the rates in Table 7 are emigratory, others immigratory. A moment’s 
reflection on the meaning of these rates will make it apparent that al- 
though for a particular community they may be equal, there is no neces- 
sity for this. 

Another factor pertaining to the comparability of the rates is the 
fact that the methods of identifying families were not the same. The 
problem of determining whether two families in different censuses are 
the same is theoretically a complex one. Nevertheless, it is likely, be- 
cause the great bulk of the judgments agree, under differing criteria, as 
to whether two records pertain to the same family, that this factor is a 
minor one. 
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TABLE 7 


Migration estimates (Average annual rates) 


MIGRATION RATES 
ae (average annual 
BETWEEN per cent) 
SOURCE AND DESCRIPTION OF RATE OBSERVATIONS 
IN YEARS 


White Colored 


Crosby, emigratory rate for syphilitic families 33-3 
of Wards 6 and 7, 1932 syphilis discoveries 
at Johns Hopkins Hospital and 1933 census 

Phair, emigratory rate for all families of 8.8 
Wards 6 and 7, 1933 and 1936 censuses 

Phair, immigratory rate for all families of 9.1 
Wards 6 and 7, 1933 and 1936 censuses 

Phair, emigratory rate for tuberculous families 8.2 
of Wards 6 and 7, 1933 and 1936 censuses 

Phair, immigratory rate for tuberculous fam- 
ilies of Wards 6 and 7, 1933 and 1936 
censuses 

Present paper, immigratory rate for all families 
of Wards 6 and 7, 1939 census 

Valaoras, immigratory rate for all families of 
Ward 7, 1922 and 1933 censuses 


A fourth factor and one less obvious than the previous ones, al- 
though of great importance, is that for rates such as these under dis- 
cussion, a difference in the size of the area to which they pertain 
amounts to a difference in the definition of migration with a corres- 
ponding change in the derived rates. It has been stressed that one of 
the fundamental elements of the definition of migration is the state- 
ment of the minimum move that is accepted as a migration, and since, 
here, the minimum move is any move larger than an intra-area move, 
Valaoras’ definition differs from the others. The size of the minimum 
move (as determined by the area size) has two opposite influences on 
a net non-migration rate, and consequently on its complement, the mi- 
gration rate. The larger this minimum move is, the relatively fewer 
will be the number of moves called migrations, and so, the larger will 
be the true non-migration rate. But the greater the minimum move, 


III 
air, an- 
s. For 
to the 
on the 
Wards 
nerated 
ite and 
to the 
ent for 24-9 
not in- 14.3 
r tran- 
le, due 15.4 
differ- 
hy two 
1 so it 14.1 
= rates 71 
neteen- 
irrence 7.1 
is not 
or the 
yeneral | 
me of 
ment’s 
hat al- 
neces- 
is the 
The 
es are 
ly, be- 
ria, as q 
isa 


112 HUMAN BIOLOGY 


that is, the greater the area whose boundaries define a migration, the 
relatively greater will be the number of subjects classified as non-mi- 
grating who actually had two such moves which were compensatory 
between the two periods of observation. This would tend to decrease 
the net non-migration rate. The end result of these two opposing 
influences will depend on the characteristics of the particular areas 
under observation. 

The next point also is concerned with the fundamental definition 
of migration, but this time with the selection of the subject of the mi- 


gration. Crosby’s rate pertained to families associated with syphilis, | 


two of Phair’s pertained to tuberculous families, the other rates in the 
table were for all families in the areas under observation. Crosby's 
syphilitic and Phair’s tuberculous families are thus samples from the 
universe to which the other rates apply, but are selected in such a way 
that there is obviously a likelihood of bias. As a matter of fact, one 
of Crosby’s conclusions was that syphilitic families are more migra- 
tory than the average, and Phair concluded that tuberculous families 
in the Eastern Health District of Baltimore are less so. In these in- 
stances, of course, the samples were deliberately selective in order to 
examine what bias in stability of residence was present in families 
associated with syphilis and tuberculosis. Such is not always the case 
and so in comparing any two migration rates, care should be taken 
to examine the subject selected for possible unintentional bias. 


A final reason for the lack of comparability of the rates is the fact 
that annual rates derived as these were by dividing the x-year migra- 
tion rate by x will vary according to the size of x. This is due to the 
fact that when a given population of families is followed in time, the 
decrease in the number of non-migrants is not uniform. Definite evi- 
dence on this point will be shown later in the paper, but it may be noted 
here that the figures summarized in Table 7 are in line with this, for 
the shorter the interval of observation, the higher the annual rate. 

Attention has been called to the fact that the rates here are not 
total emigratory or immigratory rates but net rates. Phair recognized 
this and was able to estimate a correction for it. His method of doing 
this has been described. However, one might expect his tuberculous 
transient group to be underestimated, for one would suppose that a 
smaller proportion of a very mobile group of tuberculosis cases would 
be picked up and registered, than of a more stable group. But even 
assuming the tuberculous transient group to be correct, using it as an 
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estimate for the general population would yield an underestimation, 
if Phair’s conclusion that tuberculous families in the Eastern Health 
District are more stable than the general population is correct. 


We shall turn now to the analysis of migration rates for the East- 
ern Health District based on a different type of observation. The 
studies just presented were based on a knowledge of the identity of 
the subjects of the study, but with fairly long intervals between ob- 
servations on them. In the following study, not only was a knowl- 
edge of the identity of the subject maintained, but the population was 
kept under virtually continuous observation. Before presenting the 
migration material itself, a word should be said as to the source of 
the material and the method of its collection. 


In a study of illness among white families in the Eastern Health 
District of Baltimore, conducted by the United States Public Health 
Service and the Milbank Memorial Fund, monthly visits were made 
to the houses in certain selected blocks to determine the history of mor- 
bidity of the residents of these houses during the previous month. 
Information regarding the movement of families in the study blocks 
was also obtained. It is this latter information which is to be examined 
presently. 

The pertinence of such information to the problems of health 
and particularly to public health administration may be indicated by 
pointing out that most public health work is so organized that the in- 
dividual worker is concerned with a population within a limited geo- 
graphical area. Migration, being a factor which alters the population 
of a given area is, thus, of vital importance to any sustained public 
health program. For example, such problems as measuring the effec- 
tiveness of a preventive treatment, or studying a chronic disease, require 
the observation of individuals for extended periods of time. These 
necessary follow-up studies are made difficult largely because some 
of the individuals under observation move, and the more frequent the 
moves or the greater the distance moved, the more difficult the problem 
becomes. It was a problem such as this that led Crosby and Phair, 
whose work has already been mentioned, to investigate certain aspects 
of migration within the Eastern Health District. Other factors also, 
such as the relation of migration to housing and of housing to health, 
the usually excessive requirements of migrants for medical care, and 
the possibility that migrants will provide the means for an infection to 
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spread from one community to another, make a knowledge of the local 
migration situation valuable to public health administration. 

When the illness study was initiated, the Eastern Health District 
consisted of Wards 6 and 7, which included about 11,900 white fami- 
lies or 43,400 white individuals, and about 3,400 colored families or 
13,800 Negroes. Since then, the Eastern Health District has been 
enlarged and now includes an area with a total population of about 
100,000, but the sample for the present study was chosen from the 
earlier area and it is this smaller area which will be referred to in the 
following discussion as the Eastern Health District. Details of the 
method of sampling are given by Downes and Collins in a preliminary 
report published in 19405. As they explain, “entire city blocks in each 
of the ten census tracts (of Wards 6 and 7) were selected by picking 
square blocks roughly according to a checkerboard pattern. An effort 
was made to select a sufficient number of blocks from each census 
tract so that the sample drawn from each tract would constitute the 
same percentage of the total sample population as the white population 
of that census tract was of the total white population of the entire 
Eastern Health District.” Thirty-five blocks were finally selected and 
comparison of the white population of these blocks with that of the 
District indicates that the sample population is representative with re- 
spect to age constitution, size of family, and home ownership. 


Table 8 presents a comparison of the thirty-five study blocks with 
all the blocks in the District with regard to migration as indicated by 
the 1939 census data, and this furnishes a further very pertinent esti- 
mate of their representativeness for the present study. As indicated 
earlier, the 1939 records contain information as to the residence of the 
heads of households on January 1, 1936. Making four classifications 
of these 1936 residences as follows: same address as in 1939, other 
address in the District, elsewhere in Baltimore, and outside Baltimore, 
and comparing the results for the study blocks and the other blocks, 
there is found to be sufficient agreement to confirm the opinion that 
the sample is not unduly biased. 


* Downes, Jean, and Selwyn D. Collins. A study of illness among families 
in the Eastern Health District of Baltimore. Milbank Memorial Fund Quart, 
18: 5-26, 1940. 
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TABLE 8 


Distribution of study blocks and all blocks in the Eastern Health District as to 
the January 1, 1936 addresses of the 1939 white heads of households 


NUMBER AT GIVEN ADDRESS PER CENT AT GIVEN ADDRESS 
JANUARY I, 1936 JANUARY I, 1936 


District 
Elsewhere in 
Outside 
Baltimore 
Total 


Same as 1939 
Other in 
Baltimore 


218 61.7 198 128 5.7 
1,590 614 11,882 635 180 13.4 5.1 


The time covered by the illness study is from May 23, 1938 to 
June 22, 1941, and is divided into thirty-seven visit periods which ex- 
tend from the twenty-third of one month to the twenty-second of the 
next. The order in which the blocks were visited was approximately 
the same each month and so the visits may be taken as monthly. cross- 
sections. Although the observation is, thus, really not continuous but 
made up of a series of discrete observations, it is felt that the results 
are nearly, though not exactly, equivalent to those which would have 
been obtained by continuous observation, i. e. that an insignificant num- 
ber of moves was missed because they were made by households mov- 
ing into and out of the study between visits. 

All changes of residence of white households, even including moves 
within a house, were included on the morbidity study records, but only 
moves resulting in a change of address are considered here. For each 
move, inquiry was made as to origin or destination. If information 
regarding destination was not provided or was incompletely furnished 
by the morbidity study records, supplementary information on this 
point was sought at other sources. These will be discussed later. 


The unit of the study is the family or household. These terms are 
considered synonymous, since both were taken to mean a group of 
individuals living together as a single family. 
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TABLE 9A 
Moves of households by visit for blocks other than 118 


HOUSEHOLDS HOUSEHOLDS 
HOUSEHOLDS ENTERING LEAVING 
PRESENT STUDY BY STUDY BY 
NEXT VISIT NEXT VISIT 


1,589 29 
1,573 36 
1,586 18 
1,573 
1,573 
1,576 
1,580 
1,581 
1,586 
1,581 
1,582 
1,588 
1,585 


5/23/38 to 6/22/38 


11/23/38 to 12/22/38 


oO ON AU SW HN 


5/23/39 to 6/22/39 


11/23/39 to 12/22/39 


5/23/40 to 6/22/40 


11/23/40 to 12/22/40 


12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 


5/23/41 to 6/22/41 
Total 


116 
45 
23 
31 
35 
30 
19 11/23 
17 
18 
I 25 
II 34 
5/23/ 
1,583 27 31 
1,579 24 21 
1,582 25 32 
1,575 40 30 
1,585 27 23 11/23 
1,589 16 19 
1,586 23 17 
1,592 23 21 
1,594 22 28 
1,588 34 28 
1,590 31 30 
1,591 20 20 
1,591 35 24 Total 
1,602 25 28 Toul 
1,599 24 25 I 
1,598 22 25 rivec 
1,595 15 
1,599 17 21 
1,595 19 16 
1,598 17 21 
1,504 24 30 
1,588 22 4 
1,576 eee eee Er 
; 
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TABLE oB 
Moves of households by visit for Block 118 


HOUSEHOLDS 
HOUSEHOLDS ENTERING 
PRESENT STUDY BY 
NEXT VISIT 


DATE 


HOUSEHOLDS 
LEAVING 
STUDY BY 

NEXT VISIT 


5/23/38 to 6/22/38 


11/23/38 to 12/22/38 


5/23/39 to 6/22/39 


11/23/39 to 12/22/39 


5/23/40 to 6/22/40 


15 
12 
16 
17 

9 
18 
16 


Blocks 
other 
than 
118 
(Per 
cent) 


100 1.6 


Entry __ No. of households entering the study x 
rate ~ Household-months of experience 
Removal No. of households leaving the study 


rate ~~  Household-months of experience x 100 1.6 


From Tables 9A and 9B the following monthly rates may be de- 
rived : 


Block Total 
118 


(Per (Per 
cent) cent) 


25 2.3 


12.1 2.1 


117 

HOLDS 
r BY 
VISIT 
107 13 
108 16 > 
108 12 
103 18 
) 112 18 
112 10 
106 12 10 
108 II 10 
109 14 9 
114 17 15 
116 II 15 
112 9 13 
108 14 12 
110 18 II 
117 9 II 
115 17 14 
118 18 19 
117 12 18 
16 8 
, 119 15 15 
} 119 8 7 
120 13 12 
} 121 17 20 
118 18 18 
118 18 15 
121 
| 
| 
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If a move is defined, as here, as a change of address, two further 
definitions seem to follow sensibly. First, a household will be said to 
leave the study upon moving from a given address in the study blocks, 
and it will be said to enter the study when it takes a new address in 
the study.* Second, a single identifiable household unit may be treated 
as one or more households according to the number of times it enters the 
study blocks. In fact, there are 2,838 different families in the study, 
of which 2,705 are counted once, 123 twice, 8 three times and 2 four 
times, making under the definitions just stated, a total of 2,983 fami- 
lies. 


Among the thirty-five blocks, Block 118, composed chiefly of cheap 
apartments, tenements, and rooming-houses, was soon recognized to 
have a much greater migration rate than that of the other blocks. As 
a result, it presented such difficulty for the morbidity study that it was 
dropped following the twenty-seventh visit. Information regarding 
this block is presented separately in the present study. 

Turning to the results of the study, Tables 9A and 9B show by 
visit for blocks other than 118, and for Block 118 separately, all moves 
occurring in the study, together with the number of families present. 
The number of families present remains fairly constant. However, 
there is systematic fluctuation in the number of moves, which is clearly 
shown for blocks other than 118 (see Fig. 1), but is less apparent in 
the case of Block 118. The periods of maximum migration appear 
to be in the neighborhood of September and October in the fall and 
of April and May in the spring; and there is less migration in winter 
than in summer. This distribution is in accord with general observa- 
tion. 

From these rates the great difference between Block 118 and the 
other blocks is apparent. 

The entry rate for households, as given, is simply a weighted aver- 
age of the rates formed thus: 


No. entering between visits x and + + I 
Av. no. present between visits x and « + 1 


X 100, 


* However, when a new household is created by breaking off from a larger 
household, or when an existing household is lost by absorption into another house- 
hold, the household is said to enter or leave the study, respectively, whether or 
not a change of address has occurred. Such instances were rare. 
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the weight of each rate being its denominator. An entry rate of 2.1 
per cent means that in a community of 1,000 households there will be 
in the course of an average month 21 households who will take new 
addresses in the community. The rate may also be said to mean that 
on the average 2.1 per cent of the households in a community have re- 
sided at their present addresses less than one month. This last state- 
ment is possible since, in line with an earlier assumption, the number of 
households moving more often than once a month is believed negli- 
gible. 

Similarly, the removal rate is a weighted average of the rates 
formed thus: 


No. leaving between visits x and x + 1 


Av. no. present between visits x and x + I XX. 100, 


the weight of each rate again being its denominator. The removal 
rate of 2.1 per cent means that in a community of 1,000 households 
there will be in the course of an average month 2r households who will 
move from their addresses in the community. 

These rates are average monthly incidence rates based on three 
years’ experience for blocks other than 118 and on two years and two 
months’ experience for Block 118. Fig. 1, already referred to, which 


shows the seasonal variation of migration, emphasizes the fact that, 
being averages, the rates are not applicable to any specific month. 

They are capable, however, of being transformed into rates using 
other time units. For time units shorter than a month, their meaning 
is not altered except as to the time involved. But for longer intervals 
the distinction between the number of moves and the number of sep- 
arate households must be taken into account. Thus, if the entry rate 
of 2.1 percent per household-month of experience is transformed to the 
rate 25.2 percent per household-year of experience, its new meaning is 
that in a community of 1,000 households there will be in the course of an 
average year 252 new addresses taken, but it is recognized that the 
number of separate households involved in this moving may be less 
than 252 because of repeated moves by some households. 

When put on an annual basis, the rates must still be recognized 
as averages and not taken to represent any particular year. This is 
so because there is some evidence of a secular decline in both entry 
and removal rates. Table 10 summarizes this evidence. The series 
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is too limited to establish the significance of the trend, but that such 
a trend may occur could scarcely be doubted. 


TABLE 10 


Entry and removal rates by year for blocks other than 118 and for Block 118 


rates (Per cent) 
FOR MONTHS FOLLOWING 


VISITS 


Entry Removal 


I-12 1.703 1.724 
13-24 1.702 1.676 
25-36 1.416 1.490 


I-12 12.562 12.333 
13-24 11.942 II.511 


It should be clear from the definitions of the rates that if the re- 
moval rate exceeds the entry rate, the number of households in the 
community decreases, and if the removal rate is less than the entry rate, 
the number of households increases. 

A fruitful method of examining the permanency of residence of 
households is to compare the non-migration curve of the households 
present at the start of the study with that of the households entering 
the study at some time other than the start. In the subsequent dis- 
cussion, the former group of households will be called original house- 
holds, the latter incoming households. It is to be noted that by the 
definitions of entry and removal it is possible for a particular incoming 
household to have occupied another address in the study blocks at the 
beginning of the study. 

The non-migration curves are presented in Fig. 2A and 2B for the 
original and incoming households of blocks other than 118 and of 
Block 118. The basic figures for Block 118 were small, but the curves 
are offered as suggestive of the situation for a highly migratory popu- 
lation. The non-migration curves indicate that the probability of 
moving within a specified time (this probability is reflected by the slope 
of the curves) decreases as the length of maintaining the same residence 
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increases. As a result, a logarithmic interpolation from a non-migra- 
tion rate based on two discrete observations is less in error than an 
arithmetic one and could be used with considerable accuracy if the in- 
terval concerned were sufficiently short, or if the population were rea- 
sonably stable. | 

Table 11 summarizes the information regarding the non-migration 
of these groups. For blocks other than 118 about 70 per cent of the 
households present at any one time may be expected to remain at the 
same address for at least three years, and of households moving into 
such an area the expected figure is about 35 per cent. For Block 118 
the proportions are lower. Clearly, some knowledge of the length of 
time households have resided at their present address would be of 
great assistance in estimating their continued stay at the same address. 
This has a bearing on such problems as those associated with follow-up 
studies. 


TABLE 11 
Per cent remaining at same address for one, two, and three years for original 


and incoming households 
(Blocks other than 118, and Block 118) 


PER CENT REMAINING AT SAME ADDRESS AFTER EACH 
YEAR OF OBSERVATION 


Blocks other than 118 Block 118 


Original Incoming Original Incoming 
households households households households 


100 100 100 
84 58 54 
75 43 47 
69 34* wei 


* Observed for only thirty-five months 


Information regarding the origin and destination of migratory 
households was collected also, but only to the extent of determining 
whether the origin or destination was in the Eastern Health District, 
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in some other part of Baltimore, or outside Baltimore. As would be 
expected, a larger proportion of destinations than of origins was left 
undetermined. Table 12 summarizes the information regarding origin 
and destination for blocks other than 118 and for Block 118. That 
short moves are more frequent than long ones is indicated by the fact 
that for blocks other than 118 nearly 50 per cent of the moves are known 
to be within the Eastern Health District. This may be considered a 
minimum estimate, since the unknown destinations, although prob- 
ably biased in the direction of containing an undue proportion of long 
moves, doubtless contains some moves within the Eastern Health 
District. 

Because of the large number of removals with unknown destina- 
tion, a word should be added about the endeavors made to reduce this 
figure. The chief source of information regarding place of removal 
was from the morbidity study records, that is, the information was ob- 
tained from the households themselves prior to removal, from their 
neighbors subsequent to removal or, occasionally, merely by virtue of 
the fact that the removal was to another address within the study 
blocks. Of these, the reliability of the information from neighbors is 
especially open to question. 

The telephone directory or city directory, when these applied to 
dates after, but not too long after, the date of removal, were of use 
to supplement approximate information about place of removal or even 
as the sole source of this information. In the latter case, there should 
be further investigation to determine if the address provided was truly 
the first address taken by the household following the removal under 
question. 


Another supplementary source of information of use for about the 
first year of the study was the 1939 Eastern Health District census. 
It was of value only if the household being examined was in the Eastern 
Health District at the time of the census; but this source was not open 
to the objections found to the use of the directories, since the census 
provided data regarding all recent moves. The 1939 census with its 
family rosters had the additional advantage of providing positive identi- 
fication of the households. Such a source as this would not usually be 
available to an investigator. 


Chief reliance for supplementary information was placed on the 
post office, since it could be used throughout the entire study period. 
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The procedure adopted was to provide the post office at regular intervals 
with the names and addresses of the heads of the households whose 
place of removal was unknown. For a nominal charge the post office 
corrected these “mailing lists.” To examine the usefulness of this pro- 
cedure all removals, whether the destinations were or were not pro- 
vided by the morbidity study, were referred to the post office from the 
twelfth through the eighteenth visit. Table 13 presents the results of 
this investigation. It can be seen that the unknowns were reduced by 
more than 50 per cent. A suggestion as to the accuracy of the addresses 
provided by the post office is found in the fact that of the 110 addresses 
from the post office for which addresses were also obtained by the mor- 
bidity study 83, or 75 per cent, were corroboratory. 


TABLE 13 


Place of removal according to morbidity study and Post Office, for removals * 
from the twelfth through eighteenth visit 


POST OFFICE ADDRESS 


Definite 


Corroboratory 
Not corroboratory 17 10 
Total 


Unknown 


No move recorded 


Total 109 59 56 224 


* Moves from one address to another within the study blocks were not in- 
cluded here. 


Since the most satisfactory means of supplementing information 
regarding place of removal still leaves an unkown group of about 10 
per cent, the conclusion is suggested that complete registration of changes 
of address, either under compulsion or as a result of unusual coopera- 
tion on the part of the observed population, is necessary for an adequate 
determination of the destination of removals. 
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SUMMARY 

This paper discusses some of the inherent problems involved in the 
analysis of the extent of migration of a population, and presents evi- 
dence on the movement of the population of the Eastern Health District, 
Baltimore. 

In any such study it is essential that both the unit whose migra- 
tion is being described and the exact nature of the move that is classi- 
fied as a migration, should be defined. 

The selection of rates to describe the extent of migration depends 
on the methods of obtaining the observations. There are two methods 
open for selecting a universe for study, that of following the migra- 
tion of a particular group of identified subjects, or that of observing 
the migration pertaining to a given area. In the former case, not only 
individual identification of the subjects, but also essentially continuous 
observation on them is required. For an area study, these two require- 
ments are not essential, although without them the description of migra- 
tion is less complete. 

Various studies pertaining to migration characteristics of the East- 
ern Health District of Baltimore have been carried out. In some cases 
these studies have heen incidental to the following of certain disease 
groups. The results of these are summarized here and, in addition, 
the paper presents some new material based on virtually continuous 
observation of the same group of houses into and from which people 
are migrating. As with the other studies, the household was the unit 
of observation. 

A migration was defined as any inter-house move. From the evi- 
dence of this study, the estimate was made that in the Eastern Health 
District there are about 2.1 moves per 100 white households per month. 
The probability of a household’s moving within a specified time was 
found to decrease with an increase in the length of time it had con- 
tinuously occupied its present residence. Although it was determined 
that short moves, either within the District or in the City constituted 
the majority of all moves, considerable difficulty was found in deter- 
mining the destination of all households leaving the study area. It was 
felt that compulsory registration or unusual cooperation on the part 
of the observed population would be necessary to secure adequate in- 
formation on this point. 
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FEMALE-MALE INDEX OF BODY BUILD IN 
NEGROES AND WHITES: AN INTERPRETA- 
TION OF ANATOMICAL SEX DIFFERENCES 


BY GEORG WOLFF AND MORRIS STEGGERDA 
Carnegie Institution of Washington, Cold Spring Harbor, New York 


=== ERHAPS the most classical comparison of the sexes in 
ij, statistics is the well-known sex ratio which shows that for 
i] most human populations, around 106 males are born to 
[== Jj every 100 females (1.2). Ratios, showing differences 
between male and female body dimensions, are less well known, although 
everyone is aware that human males are larger for the most part 
than females. This sex difference may be determined by dividing the 
dimensions of the female by those of the male. This has been done 
frequently for stature but more rarely for the other body dimensions. 
In this study more than 50 dimensions and body indices are discussed, 
using this sex ratio as an index. 

All the data considered in this problem were collected by Steggerda. 


The Negro data were gathered at Tuskegee Institute, Alabama. The 
subjects taken at random from the physical education classes, in the 
college department are approximately of the same age and economic 
level. They are not full-blood Negroes, but represent a hybrid popula- 
tion of Negro, Indian, and White with perhaps a predominance of 
Negro blood. They are, however, classified as typical American 
Negroes. The Dutch-White material used for comparison has been 
previously published.2 They were middle-aged parents, living in 
Holland, Michigan. Occasionally in this paper we cite data on Blacks, 


*The authors wish to express appreciation to members of the Physical Educa- 
tion Department for help in collecting and recording the data and especially to Clive 
L. Abbott, Director of Physical Education at Tuskegee Institute, for permission and 
cooperation in carrying on this project in their department. 


*Steggerda, 1932 (3). 
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Browns, and Whites living in the island of Jamaica, B.W.1.* The 
technique of measuring has been described by Steggerda in previous 
publications (5, 6, 7). 

The mean values and their probable errors for the most important 
body dimensions as obtained by the measurements of 100 Tuskegee 
men and 100 Tuskegee women are given in Table 1. They comprise 
16 items on the trunk, 27 on the appendages, 21 on the head, and 
four more items not readily classified. The absolute dimensions are 


TABLE 1 


Means with probable errors of bodily dimensions for 100 male and 100 female 
Tuskegee Negroes, and the sex differences between them 
with probable errors 


All absolute measurements given in mm. (unless differently stated), all relative 


measurements, or body indices, in per cent. 


MEASUREMENTS MALE 


DIFFERENCE 


Measurements of the trunk 


70.06 .61 
1749.3 +£4.71 
890.3 +£2.13 


50.92+ .09 
904.0 £3.55 
51.64 .19 
288.6 +1.22 
213.5 + .07 
50.16+ .22 


Chest depth (ant.-post.) 
Chest transverse 
Sitting suprasternale 
Biacromial breadth 
Intercristal breadth 
Intercristal breadth 


410.5 +1.28 
289.2 +1.23 

70.042 .25 
251.1 + .94 
1426.1 +4.69 


1009.9 +£3.49 
311.9 + .74 


Interspinale breadth 
Acromion height 
Iliospinale height 

Height of head and neck 


* Davenport annd Steggerda, 1929 (4). 


55-84% .47 
1633.1 +£4.55 
837.4 +2.11 


51.31% .09 
803.9 +2.80 
49.12+ .18 


2514+. 
191.0 + 


46.46% 


370.1 1.05 


14.22+ .77 
116.2 +6.55 
52.9 +3.00 
.13 
100.1 +4.52 
2 
37.3 £1.96 
22.5 +1.37 
3.7 = 
40.4 +1.6 
13.0 +1.69 
4.12+ 37 
11.2 +148 
94.2 +6.46 


65.6 
19.5 +£1.12 


Spar 
E 
Statt 
Radi 
Styli 
Dact 
Tota 
( 
Net 
| Aero 
Upp. 
Uppe 
FEMALE Lows 
Uppe 
Net 
nc Net 
Sitting height Lowe 
Chest girth Lowe 
Hanc 
Han 
Hand 
Leg 
239.9 1.14 Tibia 
1331.9 +4.44 Calf 
Foot 
Foot 
Foot 
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TABLE 1 (Continued) 


MALE 


FEMALE 


Measurements of the appendages 
1847.5 £5.43 1709.1 £5.78 
104.582 .19 
1025.3 +3.40 


Total arm length 
(Acromion-dactylion ) 

Net arm length ( Acromion-stylion) 

Acromion-stylion \ 


Hand breadth (and index 
Hand length ‘ ) 


Leg length I 

(vertex height-sitting height) . . 
Leg length II 

(iliospinale height-45 or 35 mm.) 


Foot breadth 
Foot length 


331.2 +1.22 
41.18% .07 
262.5 +£1.04 
32.684 .07 
55:76 .08 
44.25+ .08 


79.40% .27 


292.2 +1.60 
279.1 +1.18 
207.8 + .74 
91.4 + .34 


43.90 .16 


859.1 


964.9 +3.13 
499.7 +2.02 
362.3 +1.59 
274.2 + .95 


780.3 +2.88 
587.5 +2.67 


744.2 £2.74 
551.4 $2.25 
33.80 .08 
306.3 +1.37 
41.24 .07 
244.7 +1.12 
32.86 .08 


55.64 .10 
44.37 .10 


79.85+ .30 


243.6 +1.62 
236.9 +1.04 
192.1 + .65 
80.1 + .32 


41.78% .15 


793-5 £3.12 


910.1 +3.18 
461.1 
339.7 
249.5 + 80 
85.7 + .38 


33-50 .13 
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portant 
iskegee 138.4 +7.03 
Span 
Stature 
id, and Radiale height......... 69.6 +5.07 
ms are Stylion 832.5 52.2 +4.22 
Dactylion 622.7 +2.65 35.2 +3.76 
804.1 +2.66 59.9 +3.82 
female 593.7 £2.03 42.3 £3.03 
| relative Upper arm length............... 24.9 +1.83 
Upper arm 
>: FERENCE Lower arm length............... 178 +1.53 
— Lower arm 
Upper arm 
12+ .13 
6.55 Lower arm 
Lower arm cog: 
30% .13 (brachial index) ..... 45+ .40 
252+ Lower arm girth................ 42.2 £1.66 
25 +137 11.3 .47 
0.4 1.6 
3.0 +1.69 65.6 +4.51 
4.12+ 54.8 
1.2 +1. saccades 38.6 +2.67 
4-2 26008 Cait 22.6 +2.26 
5.6 £5.01 F 
9.5 1.12 24.7 1.24 
04.3 + .44 8.6 + .58 
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TABLE 1 (Continued) 


10.4 + .64 


1528 + .37 144.5 + .30 83 + 48 
Head width ic index + .21 + .20 Wt 
Head length (cephalic )... 76.56 76.39 7+ .29 
+s 576.9 #1.22 564.0 +1.23 12.9 £1.73 
Minimum frontal breadth........ 113.8 + .35 1108 + .30 3.0 + .46 
Minimum frontal breadth = 74.51 .21 76.70% .18 2.19+ .28 
Head width 
Bizygomatic breadth............. 140.2 + .39 132.6 + .31 76 + .50 
Bigonial breadth................. 109.9 + .34 104.6 + .29 5.3 + .45 
Trichion to gnathion............. 191.7 + .60 177.7 + 61 14.0 + .92 
Nasion to gnathion.............. 132.9 + .48 125.6 + .40 7.3 + 62 
Nasion to gnathion 04.88 94.72 .20 16+ .48 


Bizygomatic breadth 
Nasion to subnasion (nasal length) 61.2 + .28 59.3 + .27 1.9 + .390 


ES 43-9 + .20 41.0 + .18 2.9 + .27 
Nasal breadth 

(nasal index)..... 72.12 .42 69.542 .37 2.58% .56 
Nasion to stomion............... 86.2 + .33 82.8 + .33 3.4 + .47 
ov 54.7 + .27 50.7 + .22 4.0 + .35 
61.1 + .24 58.9 + .26 2.2 + .35 
ES 378 + .18 36.2 + .15 1.6 + .23 
Ear breadth : 

index)....... 6188+ . 61, .28 + 41 
Ear Tength (ear ) I 30 1.64 24+ 4 
Interpupillary distance of + + 21 

45.742 .1 46.78 .14 1.04 


21.15 .15 20.05 .13 1.10+ .20 
Eye color in Martin numbers*.... 14.442 .13 14.50% .11 06+ .17 
Right hand grip in kgs........... 50.20+ .54 27.30 .47 22.90% .72 
Left hand grip in kgs............ 46.92% .61 25.542 .46 21.38+ .76 


* Augenfarben-Tafel, nach Rud. Martin und Bruno K. Schultz, J. F. Lehmanns 
Verlag, Miinchen. 
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given in millimeters, the most usual body indices in per cent, and 
some few measurements in other units as indicated in the headings of 
the table. All male and female measurements and their differences, 
showing the sexual dimorphism of each item, are presented in Table 1, 
where they are arranged in a logical order of measurements taken on 
trunk, appendages, and head, respectively. 


TABLE 2 


Physical measurements of 100 male and 100 female Tuskegee Negroes: 
Trunk and various other measurements 


Arrangement of the female-male ratios in order of magnitude. 


Chest transverse 
Sitting suprasternale 


} 


Interspinal breadth 
Sitting height 
Stature 
Intercristal breadth 
Biacromial breadth 


wn 


Right hand grip in kgs 
Left hand grip in kgs. 


4 
8 
3 
8 DIFFERENCE 
P.E. OF DIFFERENCE 
s Measurements of trunk 
> Biacromial breadth............... 24.3 
6 
7 Acromion height.................. 14.6 
5 Iliospinale height................. 13.1 
5 Height of head and neck.......... 17.4 - 
Stature 
Intercristal breadth............... 7.7 : 
7 Various measurements 
s Eye color in Martin numbers...... 1.004 4 . 
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In order to get a clearer insight into the meaning of the sexual 
dimorphism, Tables 2, 3 and 4 contain the female/male indices as 
computed from the mean values. These indices are separately arranged 
for trunk, appendages, and head by order of their magnitude in each 
division. The statistical significance of the sex difference is also added 
to these tables. For comparison, the corresponding values for the Dutch- 
White men and women are given in the text, as well as such values 
as are available for the Jamaicans. 


TRUNK 


Weight: F/M index = .797. 


The sex ratio for weight is the lowest of all indices obtained. This 
low weight ratio clearly demonstrates the well-known fact that, on 
the average, adult females weigh less than males. In the present sample 
of the Negro race the men weigh 70.06 kilograms; the women 55.84 
kilograms. The difference is more than 20 per cent, the female/male 
index being .797. This sex difference is even greater than that found 
by Davenport and Steggerda (4) for the Jamaica Blacks (.814), which 
in turn showed a much higher sexual dimorphism than the Browns 
(.875) or the Whites (.834). The sex difference in weight, of course, 
is due to the greater stature of the adult males. 

In the growing ages up to 10 years, when the sexes are of about 
the same stature, there is also no considerable sex difference in weight 
to be observed (Wolff, 8a, 8b). It is further known that in the years 
of prepuberty (11 to 14 years of age), when the girls surpass the boys 
somewhat in body height, they also exhibit a greater body weight. 
For these years, therefore, the female/male index of height and weight 
becomes greater than one (9). 


Chest transverse: F/M index = .871; Chest girth: F/M index = .889; 
Chest depth: F/M index = .895. 


The three female-male indices of the chest measurements are about 
the same. They all are relatively low and clearly demonstrate the 
larger dimensions of the male chest in every direction. It is further 
remarkable that these indices of our Tuskegee group are distinctly 
lower than those of a group of white Dutch men and women from 
Holland, Michigan. The corresponding values of the F/M index for 
the Dutch Whites were in order of magnitude: Chest depth (anterior- 
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posterior) .937, Chest girth .957, Chest transverse .963. Thus the 
difference in chest measurement in the male and female figures is more 

outstanding in the Negro group under investigation than it is in the | 
Dutch Whites. 


Relative chest girth = index of body build: F/M index = .951. 


The F/M index for relative chest girth, ie. chest girth divided 
by stature, is much higher in both sexes than the sex ratio for the 
absolute values of those dimensions. In other words, the ratios of these 
body proportions for both sexes are more nearly equal, the value being 
.951. This F/M index in the group of Dutch men and women is 
still higher, with 1.023 which exceeds unity. The relative chest 
girth in this group was 53.40 per cent for males, 54.63 per cent fos 
females, whereas, for the Tuskegee (see Table 1) the values are 51.64 
and 49.12 per cent respectively. Yet it should be mentioned that both 
groups are of a different age average. The Tuskegee males are some- 
what over 21, the females, 20 years of age, as compared to an average 
age of 35 for the Dutch males, and of 36 years for the females. It is 
possible that the larger development of the chest dimensions in the 
Dutch women is partly due to the age factor connected with the fact 
that the latter females probably have had several childbirths. 


Biacromial breadth: F/M = .go2. 


The next highest index for the trunk is the F/M ratio of biacromial 
breadth. In the Tuskegee the young females are about 90 per cent as 
broad in this respect as the young males. The index in the Dutch group 
was .926; in the Jamaica “Blacks”, “Browns”, and “Whites”, .g25, 
.924, and .g04. These indices do not show a wide range. The departure 
from unity, however, is greater in the Whites and corresponds almost 
exactly to the findings in the present study of Tuskegee Negroes. As 
an explanation, Davenport and Steggerda wrote (l.c. p. 57): “The 
low shoulder breadth of the Whites is probably due to the fact that 
they were partly girls who did little manual labor.” This may hold 
true also for the Tuskegee girls. 


Chest transverse 
Sitting height suprasternale 
The F/M index for chest transverse divided by sitting height 
suprasternale is considered to be an index of trunk robusticity, breadth, 


= trunk index: F/M = .926. 


134 HUMAN BIOLOGY 


or stockiness. The sex ratio for this measurement is low among the 
Tuskegee students, indicating that the females were less stocky than 
the males. The low F/M index is still more evident when compared 
to the races in Jamaica whose corresponding F/M indices were .995 for 
Blacks, .979 for Browns, .987 for Whites, which means that there 
is practically no difference in torso configuration between the sexes. 
Vertex height or stature: F/M index = .934; Acromion height: F/M 
index = .934; Jliospinale height: F/M index = .935. 

All the height measurements exhibit almost the same sex ratios, 
the females being 93 to 94 per cent as tall from different points of 
stature as the males. The Tuskegee Negroes are a tall race; the men 
average 174.9 cm. in stature, the women, 163.3 cm. That is somewhat 
more than the Dutch for whom the corresponding values, 173.2 and 
161.8 cm., were obtained. The sex ratio, however, is almost exactly 
the same, F/M index for the Dutch being .935. It is also similar for 
the racial groups in Jamaica, the F/M indices being .928, .933 and .929. 
This clearly demonstrates that the sex difference in stature is very 
close among the various racial groups examined. 

For acromion height the F/M index in the Tuskegee amounts to 
.934 (same value as for the stature as a whole), in the Dutch to .933. 
For iliospinal height the F/M index is considerably lower for the Dutch 
than for the Tuskegee. In the Tuskegee it is .935, in the Dutch of 
Holland, only .918. This strikingly low value of the sex ratio in the 
Dutch people can only mean that the Dutch women have relatively 
shorter legs (+ pelvis) when compared to the men than the Negro 
females. This becomes still more distinct if the absolute values are 
observed. In the present investigation the average iliospinal heigl:t 
for Negro males and females has been found to be 101.0 and 94.4 cm., 
respectively ; in the Dutch these averages are computed at 98.6 cm. for 
the males and 90.6 cm. for the females. Thus, although beth sexes of 
Tuskegee Negroes have longer legs or, more exactly, greater values of 
iliospinal height, the sex difference is larger for the Dutch. The differ- 
ing F/M index of iliospinal height demonstrates best the different body 
proportions in both races, especially for the female body. Trunk + 
legs are almost the same size, but legs + pelvis (iliospinal height) are 
considerably shorter in Dutch women. 

Head and neck: F/M index = .937. 


To the trunk measurements also belongs the height of head and 
neck, which is indirectly obtained by subtracting the suprasternale 
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height from the stature. The absolute values in the Tuskegee group 
are 31.19 cm. for the males and 29.24 cm. for females. Thus, the 
F/M index amounts to .937; this index in the Dutch was .943. The 
corresponding F/M indices of the Jamaica Blacks, Browns, and Whites 
were .932, .947 and .943, respectively. 


Sitting height: F/M index = .941. 

The F/M index of the sitting height of the Tuskegee is .941 and 
of the Dutch, .942. Although there is hardly any racial difference in 
the sex ratio, the differences of the absolute values of the means are 
considerable and statistically significant. The mean for the male 
Tuskegee is 89.0 + .21 cm. for the female Tuskegee, 83.7 + .21 cm, 
the corresponding values for the Dutch were 91.3 + .31 and 86.0 + .39 
cm. Thus the differences between the races are 2.3 + .37 cm. for the 
male sex, and 2.3 + .44 cm. for the female sex. It is obvious that 
the Negro race develops a shorter trunk in both sexes than the White 
race; but the sex ratio is in both races approximately the same. 


Relative sitting height: F/M index = 1.008. 

The relative sitting height for the male Tuskegee is 50.9 per cent 
and for the females, 51.3 per cent; therefore the sex ratio is somewhat 
above I, which implies that the women have somewhat shorter legs in 
relation to the whole stature than the men. In the Dutch the respective 
values were 52.3 and 52.9 per cent, i.e. a sex ratio of 1.011. Both 
percentages are higher than for the Tuskegee, thus implying for both 
sexes a greater sitting height or shorter legs. The sex ratio for the 
Dutch, however, does not differ essentially from the Tuskegee, which 
can easily be realized if one computes an error of the ratio, ie. an 
error of a function.* The probable error of the F/M index of 1.008 
for the Tuskegee is then .003, and therefore a value of 1.011 is within 
the limits of a single error. The results in relative sitting height for 
the races in Jamaica are similar insofar as they show very definitely a 
higher percentage for the Whites than for Blacks and Browns in 
both sexes. 


Intercristal breadth: F/M index = .955; Interspinal breadth: F/M 
index = .955. 


‘This formula is (ratio) = 1 + where 1 = = is the ratio 
between the two means x and y, Ex and Ey are the errors of the means. See Tippet’s 
Methods of Statistics, p. 88 (10). 
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The highest F/M index in measurements of the trunk are reached 
for intercristal breadth and interspinal breadth, if only the absolute 
dimensions are considered and the relative proportions (body indices) 
are disregarded. The high sex ratio of .955 shows that the intercristal 
measurements for the Negro women of Tuskegee are nearer those for 
the men than the stature measurements, but still have not yet reached 
the absolute values. For intercristal breadth there are 28.92 cm. in 
males and 27.62 cm. in females. These measurements are different, 
however, for the Dutch people of Holland. The respective values for 
them are 30.0 and 31.9 cm. Thus, their absolute values are not only 
considerably higher in both sexes, especially for women, but the absolute 
values of this dimension for the Dutch women exceed those of men. 
Thus, the F/M index in the Dutch Whites is 1.062 for intercristal 
breadth and 1.041 for interspinal breadth. This shows a very different 
construction of the trunk in these two groups. The broader pelvis of 
the Dutch women may be partly due to the fact that they represent 
mature females. Yet the Negro men also show a difference, although 
a smaller one, in this respect from the Dutch. This difference of 1.10 
+ .22 cm. is large enough to be statistically significant, but here no 
explanation except that of racial deviations can be given. Similar 
results were obtained in Jamaica. 


Intercristal breadth 
Biacromial breadth 


In the whole series of measurements and indices taken on the trunk 
the sex ratio of a trunk index obtained by dividing intercristal by 
biacromial breadth is the only one in the present investigation exceeding 
markedly unity. It is obvious, consequently, that this sex ratio 
reveals a particular sexual dimorphism ; the measurements for the femaie 
sex exhibit in this respect a significantly larger value than those for 
the male sex. The original percentages for the sexes are 70.64 + .25 
and 74.76 + .27; the difference of 4.12 + .37 per cent is highly signifi- 
cant, as it is II times its probable error. The sexual dimorphism is 
still more outstanding in the Dutch, the F/M index being 1.145 and 
the percentages for the males and females, 75.3 and 86.2 respectively. 
Thus the females in general have a broader pelvis when expressed in 
terms of shoulder breadth than the males. This is true of both races. 
The corresponding F/M indices for the Blacks and Browns of Jamaica 
amount to 1.102 and 1.075, and lie again between the values of the 
Tuskegee and Dutch. This sex ratio indicates, indeed, “one of the 


: F/M index = 1.058. 
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most obvious of secondary sex characters in the proportions of the 
trunk” (Davenport and Steggerda, I.c. p. 71 (4)). 


Summary on the trunk sex ratio 


The sexes differ mostly in weight as indicated by the low value, 
.797, of the F/M index. Although body weight is dependent very 
much on growth in length, the F/M index in stature (.934) is much 
higher than in weight. Apart from the sexual dimorphism, it also 
indicates that the rate of growth in stature and body weight is not 
proportional. This must be considered for every index of body build 
that relates body weight to stature. The Tuskegee women weigh only 
about 80 per cent as much as the men, but in stature they are only 
7 per cent smaller. 

The different chest dimensions also show a relatively low F/M 
index in this group, which demonstrates that the females are less 
stocky than the males in every direction of the chest. This sex differ- 
ence, especially in chest girth, is much larger than for the Dutch Whites. 

The most characteristic difference in the sexes is the configuration 
of the pelvis, best shown by the sex ratio of a trunk index obtained 
by dividing the intercristal breadth by the shoulder breadth. In this 
respect the females develop significantly higher percentages than the 
males, the F/M index being 1.058 in the present sample. In the 
Dutch group it was as high as 1.145, indicating a still more distinctive 
sexual dimorphism. 


APPENDAGES 


In Table 3 the female-male indices for measurements taken on 
the appendages are arranged by order of their magnitude. 
Upper arm girth: F/M index = .£834; Lower arm girth: F/M = 84g. 

The lowest values of the F/M indices on the appendages are found 
in the upper and lower arm girth. This is another characteristic, and 
certainly significant sex difference, indicating the different development 
of the arm muscles in the sexes. The absolute values of the differences 
amount to around 4.9 cm. for the upper arm girth and 4.2 cm. for the 
lower arm girth. This sex difference in the Tuskegee Negroes is 
much greater than in the Dutch Whites, for whom the corresponding 
differences are .8 cm. for the upper and 1.8 cm. for the lower arm. 
The corresponding F/M ratios for the Dutch Whites are .972 and 
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TABLE 3 


Physical measurements of 100 male and 100 female Tuskegee Negroes: Aovciilitai 
Arrangement of the female-male ratios in order of magnitude. 


DIFFERENCE 


a P.E. OF DIFFERENCE 


21.3 
25.4 
24.1 
14.8 
19.9 
14.5 
16.1 


14.6 
17.5 
13.6 
15.7 
14.0 


° 


Total arm length (acromion-dactylion) 
Net arm length (acromion-stylion).... 


(iliospinale height-35 or 45 mm.).. 
Dactylion height 
Hand breadth 


Hand length 
Foot breadth 


923 
924 
924 
.925 
.926 
-929 
.932 
938 
943 
.952 


Total arm (acrom.-dact.) 
Lower arm length 
Arm length (acrom.-sty.) 
Lower arm length 
Total arm (acrom.-dact.) 


Lower arm (brachial index) 
Upper arm 
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.933- Thus, the measurements for mature Dutch women reach, 
especially for the upper arm girth, almost the values of the men, 
the difference being not quite twice its probable error. 


Hand breadth: F/M index = .876; Hand length: F/M index = .924; 
Hand index: F/M index = .952. 


The next lowest F/M index is for hand breadth. The low value 
of .876 makes it obvious that the Tuskegee females have narrower 
hands than the males even when the smaller stature is considered. The 
sex difference is not so distinct in hand length. Therefore the sex 
ratio of the hand index, which is given by the percentage of hand 
breadth divided by hand length, goes further up but is still below 
unity, the F/M index being .952. The sex ratios in the Dutch 
group are very similar, being .879, .g10 and .970 respectively. How- 
ever, all the absolute values of the Dutch Whites were greater than 
for the Tuskegee Negroes as the following summary makes clear: 


Hand breadth in cm. Hand length in cm. 
Females Males Females 
8.01.03 20.78.07 19.21+.06 
21.34.09 10.432¢.09 


Foot breadth: F/M index = .909; Foot length: F/M index = .g10; 
Foot index: F/M index = .974. 


The sex ratios for the dimensions of the foot resembie those of the 
hand. Females, of course, have smaller and narrower feet than the 
males; both F/M indices for breadth and length of the foot are below 
the F/M index for the whole stature. Since both values of the F/M 
index are practically the same, the foot index for males and females 
(foot breadth in per cent of foot length) must be nearly the same, too, 
and the F/M index of the foot index close to 1. For the Dutch the 
value even exceeded unity, F/M index being 1.033. This means 
that the Dutch women had relatively broader and shorter feet than the 
men. The absolute values of the foot dimensions for both racial groups 


are given in the following summary: 


Foot breadth in cm. Foot length in cm. 
Females Males Females 


8.57.04 27.42%.09  24.95+.08 
26.62.11 24.19.11 


9.56.07 
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It is to be noticed that the Dutch, especially the women, have 
broader feet than the Tuskegee, but both sexes have distinctly shorter 
ones. This characteristic racial difference is noticeable, since it is 
consistent in all four means and since both racial groups are of 
nearly the same stature. 


Tibiale height: F/M index = .923; Leg length I (vertex height-sitting 
height): F/M index = .924; Leg length II en height—45 or 
35 mm.) : F/M index = .943. 


The sex ratios of these height measurements do not furnish much 
new information; the F/M indices of tibiale height and leg length, 
which are somewhat below that of the whole stature, indicate the 
relatively shorter lower extremity of the female sex. However, the 
leg length estimated in this way (by subtracting sitting height from 
vertex height) was found to be significantly greater than for the 
Dutch group. For the Negroes these values (see Table 1) were 85.9 
cm. in the males and 79.4 cm. in the females, for the Whites 81.8 
and 75.1 cm. respectively. 

Another and more accurate method of obtaining leg length as 
described by Martin (12) was used by subtracting 45 and 35 mm., 
respectively, from iliospinal height for males and females. The F/M 
index for this dimension is higher than the preceding value but very 
close to the sex ratio for iliospinal height as a whole (see measure- 
ments on the trunk). The leg length obtained by this method is 
considerably greater, 96.5 cm. for males and 91.0 cm. for females, 
i.e. by 10.6 and 11.6 cm. respectively ; for the Dutch these values were 
94.2 and 86.1 cm. 


Radiale height: F/M index = .936; Stylion height: F/M index = 
.937; Dactylion height: F/M index = .943. 

The absolute values of some more height measurements at different 
points of the body are given in Table 3. These dimensions have a 
scientific interest for comparative studies; they also serve the practical 
purpose by subtraction from acromion height and from each other 
of checking the direct measurements taken on the arm. It may be 
mentioned that the values of the F/M index almost coincide with the 
sex ratios for stature or lie within the limits of a single error of them. 


Calf girth: F/M index = .938. 
The F/M index for calf girth is close to that of stature, but it 
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is much higher than the sex ratio for arm girth. This ratio reveals 
that, when compared with the male, the development of the muscular 
gastrocnemius in the Tuskegee female is much more proportionate than 
that of the arm muscle. The relations resemble those of the racial 
groups in Jamaica. For the Dutch the corresponding data are missing. 
The absolute values of calf girth are 36.23 + .159 cm. in men and 
33-97 + .161 cm. in women, the difference being 2.26 + .226 cm. or 
exactly ten times its probable error. 


Upper arm length: F/M index = .925; Total arm length (acromion- 
dactyloin) : F/M index = .926; Net arm length (acromion-stylion) : 
F/M index = .929; Lower arm length: F/M index = .932. 


The female/male index is about the same for the different arm dimen- 
sions. This means that the body proportions for the two sexes vary 
very little in this respect; they all are slightly below the sex ratio for 
stature but mostly within a single probable error; i.e. the probable 
error for the lowest sex ratio in this series, .925 for upper arm length, 
amounts to .0054, so that this ratio plus one probable error still lies 
within the range of the highest ratio, .932 for lower arm length, minus 
one probable error. 


These arm proportions are very different from the Dutch, for 


whom the F/M index of the upper arm length is only .go1, lower 
arm .962, and total arm length .g17. Thus the Dutch women have, in 
comparison to the men, a smaller upper arm and a larger lower arm 
than the Tuskegee women. The absolute values of the means are given 
in the following summary for both races: 


Upper arm length in cm. Lower arm length in cm. 
Males Females Males Females 
33.12.12 30.63.14 26.25+.10 24.47.11 
32.50%.17 29.30.23 23.090%.17 22.21.15 


These values clearly demonstrate that the Negroes have longer arms 
than the Whites in both sexes. This race difference is greater for the 
lower arm, amounting to 3.16 and 2.26 cm. for males and females, 
respectively, than for the upper arm, the racial differences of which 
are .62 and 1.33 cm. The long arms of the black race, especially 
forearms, have been reported by many authors (see Hrdlitka (11), 
Martin (12)). The sum of upper and lower arm length gives the 
net arm length (acromion-stylion) which is of course considerably 
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greater for the Tuskegee than for the Dutch. Still more interesting 
in this respect is the total arm length (acromion-dactylion) in whica 
the hand is included. The mean values for this dimension are 80.4 
and 74.4 cm. for the Tuskegee males and females as compared with 
77-4 and 71.0 cm. for the Dutch, correspondingly. The sex differences, 
as well as the race differences, are statistically beyond the limits of 
mere chance fluctuations. 


Arm length 
Stature 
Upper arm length 
Arm length (acromion-stylion) * F/M index = .998; 
Upper arm length 
Total arm (acromion-dactylion ) 


Lower arm length 
Arm length (acromion-stylion) © F/M index = 1.003; 


Lower arm length index = 1.006; 
Total arm (acromion-dactylion ) 


index ) : F/M index = 1.006. 


(acromion-stylion) : F/M index = .997; 


: F/M index = 1.001; 


Since the sex ratios of all the dimensions discussed in the foregoing 
paragraph are almost the same, it is not surprising that the different 
F/M indices of the body proportions or body indices vary very little 
from 1. It is obvious that the more proportionate the various dimen- 
sions for the two sexes become the nearer the sex ratio of the 
proportions approaches unity. The measurements for the Dutch 
are very different, the brachial index (lower arm length in percent of 
the upper arm length) resulting in a sex ratio of 1.068, according to 
the F/M indices of the separate dimensions (.962 for lower arm length, 
got for upper arm length). This is in sharp contrast to the corres- 
ponding value of the Tuskegee Negro, the F/M index of their brachial 
index being 1.006. Thus the sex differentiation of the Dutch Whites 
is much more apparent in this respect, or the Tuskegee Negroes 
develop more proportionate dimensions in the sexes. 


There is another point worth mentioning regarding the brachial 
index. The absolute values of the percentages for the Tuskegee are 
79.40 in the males and 79.85 in the females, which are almost 80 per 
cent of the upper arm length. As the corresponding values of the Whites 
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are reported as 73.33 and 75.23, they have relatively shorter lower arms 
in comparison to the upper arms than the Negroes. Quoting from 
Davenport and Steggerda (p. 103 (4)) in regard to the meaning of 
the brachial index : 

“The brachial index varies greatly in the different primates, being 
about 107 in Hylobates, 96 in Orang-utan, 94 in Chimpanzee, 83 in 
Gorilla and under 80 in humans.” 

In the quoted study the Jamaica Blacks have a distinctly higher 
brachial index, 77.89 for males and 77.80 for females, than the Jamaica 
Whites, 75.76 and 74.23 respectively. The race difference is still 
more emphasized in the present study, since the Tuskegee reach almost 
80 per cent. In view of the fact that the brachial index tends to 
diminish in the Whites with increasing age during development of the 
child, one might say that the high index of the Blacks is a persisting 
juvenile condition. 

Span: F/M index = . 


The sex ratio for span is somewhat below that of stature, therefore 
the same ratio for relative span (span expressed in terms of the 
stature) must be somewhat below unity for both sexes. This 
means that the females have a shorter span because they have the 


shorter arms. Even when the different vertex heights of the sexes 
are taken into account, the relative span shows a somewhat lower per- 
centage for the female sex. The percentages in our sample are for males 
106.24 + .15 and for females, 104.58 + .19. The percentage 
values make it clear that the maximum arm stretch (or span) of the 
Tuskegee is significantly larger than the stature in both sexes. Hrdlitka 
(11) gives in his study on white old Americans as low values as 
102.6 in males, 99.6 in females. Since long arms are a Negro character- 
istic, the values of absolute and relative span are higher than in the 
Whites. This is shown for the Dutch and Tuskegee in the following 


Span in cm. Relative span in per cent 
Males Females Males Females 
184.75+.54  170.91+.58 106.24+.15  104.58-b.19 
178.89+.62  163.07+.57 103.28+.21  100.37+.28 
The sex difference is again somewhat more distinct in the Whites. 
The difference of absolute arm stretch for the Whites is nearly 16 
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cm., for the Negroes not quite 14 cm. All the relations in the racial 
groups in Jamaica were similar. 


Summary on the appendages 
Upper extremity: 


The sex differentiation is most distinct in arm girth, the F/M 


index being lowest in upper arm girth, .834 (much lower than in calf 
girth). The Tuskegee women also have narrower hands than the 
males, even when the difference in stature is considered. The F/M 
index of hand breadth is as low as 876. The sex difference is not 
so distinct in hand length, the F/M index being .924. The arm 
dimensions are rather proportionate in both sexes of the Tuskegee 
Negroes. Therefore, the sex ratios of the different arm proportions 
(arm indices) are all alike and around 1. This equality is still 
more striking when compared with the Whites. Thus the brachial 
index gives a F/M index for the Whites of 1.068, for the Negroes 
only 1.006. The Dutch women have relatively shorter upper and longer 
lower arms then the men. However, both sexes of the Negroes have 
significantly longer arms than the Whites, particularly longer lower 
arms. This is a significant characteristic of the races. For the same 
reason absolute and relative span is considerably larger in the Tuskegee 
Negro than in the Dutch Whites. The females exhibit lower values in 
arm stretch in both races. 


Lower extremity: 


The Tuskegee females have smaller and narrower feet than the 
males, the sex ratio being below that for the stature as a whole. This 
sex differentiation is different in the Dutch whose women have relatively 
broader feet than the men. (The F/M index of the foot index is 
below 1 in the Tuskegee, above 1 in the Dutch). Leg length, as 
taken by subtracting sitting height from vertex height, gives lower 
values in the females, the F/M index being .924 and very close to 
that of tibiale height. Leg length as estimated by subtracting 45 and 
35 mm., respectively, from iliospinal height of men and women gives 
a considerably higher F/M index, .943, or a relative increase of leg 
length for the females probably due to the inclusion of the pelvis. 
Compared to the Dutch, however, both methods show that the Negroes 
have, in both sexes, the longer legs. 
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HEAD 


The female/male indices of the measurements on the head do net 
show such a wide variation as the trunk and appendages measurements, 
as will be easily realized by glancing at Table 4 in which the indices 
are arranged in order of rank. 


TABLE 4 
Physical measurements of 100 male and 100 female Tuskegee Negroes: Head 
Arrangement of the female-male ratios in order of magnitude. 


927 
.928 
934 
246, 
-946 
-952 
958 
.961 
964 
-970 
974 
978 
.998 
ana 
.998 


Nasion to gnathion 
Bizygomatic breadth 
Interpupillary distance 
Head width 
Minimum frontal breadth 
Head width 
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Trichion to gnathion: F/M index = .927; Nasion to gnathion: F/M 
index = .964. 

The lowest value in this respect is the F/M index for length of the 
face, trichion to gnathion; but even this ratio is not much below that 
of stature. Thus, the females have only a slightly shorter face than 
the males in terms of stature. However, the distance from nasion to 
gnathion has a F/M index somewhat above that of stature. It is 
inverse with the Dutch, the respective F/M indices being .938 and 
.g21. This means that the Tuskegee females have a relatively smaller 
forehead height (distance from trichion to nasion). The means as 
compared to those of the Dutch are as follows: 


Trichion to gnathion in mm. Nasion to gnathion in mm. 
Males Females Males Females 

191.7+.69 177.7+.61 132.9+.48 125.6=.40 

187.8+.8: 176.1+.78 122.9+.66 113.3+.57 


From the summary it is obvious that the difference of the whole 
length of the face in the two races is small and hardly significant; but 
the distance from nasion to gnathion alone is in both sexes significantly 
larger in the Tuskegee, the difference being 10 and 12 mm.., respectively, 
thus leaving less space for the rest of the length of the face (forehead). 
The sex differences are significant in both races. 


Mouth width: F/M index = .928. 

The width of the mouth is in both sexes of the Tuskegee nearly 
proportionate, the F/M index being close to that of stature. The means, 
54.7 mm. in males and 50.7 in females, show, of course, a significant 
difference as may be seen from the main table. It is worth mentioning 
that in this instance the sex differentiation for the Dutch proves much 
smaller, the F/M index reaching .980. The Dutch women, conse- 
quently, have a relatively wide mouth, as the absolute values of the 
means make evident, 54.3 mm. in males and 53.2 mm. in females 


(Steggerda (3)). 


Nasal breadth: F/M index = .934; Nasion to stomion: F/M index = 
.961; Nasion to subnasion: F/M index = .970; Wood boast (nasal 


index) ; F/M index = .964. 


For nasal breadth the sexes are proportionate, the sex ratio being 
the same as for stature and very similar to that in the Dutch people. 
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For the distance from the nasion to stomion the Tuskegee F/M index 
goes up to .961, and to .970 for nasion to subnasion (length of the 
nose). Thus the Tuskegee girls have relatively longer noses, when 
compared to the stature, than the boys; it is not so with the Dutch 
for whom both F/M indices are considerably lower (.933 and .g21, 


respectively ). 


Of greater interest from the racial point of view are the mean 
values of nose breadth and nose length, and especially the nasal index 
which is the quotient of the greatest breadth by the length of the nose 
in per cent. These values are given in the following summary: 


Tuskegee Dutch 
Males Females Males Females 


Nasal breadth in mm... 43.09.20 41.0+.18 35.12.25 32.9%.31 
Nasal length in mm..... 61.2+.28 59.32.27 56.1+.41 51.72.39 
Nasal index in per cent 72.1+.42 69.5+.37 62.52.81 63.42.83 


It is evident that the Tuskegee Negroes have the greater dimension 
in both length and breadth of the nose; all the racial differences are 
statistically significant. However, nasal breadth is, when compared to 
the Dutch, relatively greater than nasal length, as demonstrated by 
the higher values of the nasal index in both sexes. 


It is remarkable, in this respect, that the colored races in Jamaica 
have a still higher nasal index; the values (per cent) are 95.0 for 
Blacks, 88.4 for Browns and 67.6 for Whites in the male sex; 
correspondingly, 87.0, 82.4 and 66.2 in the female sex. That the 
nasal index in both Jamaica colored groups is that much higher than 
in the Tuskegee Negro group is primarily due to the much longer 
nose of the Tuskegee Negro, while the breadth of the nose is almost 
identical with the values in Jamaica. This observation clearly shows 
that nasal index, an important yardstick for racial differentiation 
between Negroes and Whites, may also differ in various sub-groups 
of the colored race, as well as in various grades of hybridization. 
Mention should be made also of the great technical difficulty in locating 
nasion. A slight error here in technique will cause a great difference 
in the final nasal index. 


g 

the 
hat 
lan 

is 
ind 

as 
nm. 
40 
= .57 
ole 
but 
tly 
ly, 
rly 
ns, 
ant 
ing 
ich 
se- 
the 
les 
sal 
ng 
le. 


148 HUMAN BIOLOGY 


Ear breadth: F/M index = .958; Ear length: F/M index = .964; 
Ear length (ear index) : F/M index = .g96. 

The sex ratios for breadth and length of the ear (also called pinna) 
are very close and somewhat above that of stature. The sex ratio 
of the ear index (ear breadth in per cent of ear length) approaches 
unity. This sex resemblance again is more distinct than in the 
Dutch for whom the corresponding F/M indices are .939, .946 and 
.g80. This can be easily realized from the following values of the 
means 


Tuskegee Dutch 
Females Males Females 


36.24.15 36.0+.29 33.82.28 
Ear length in mm...... 61.1%.24 58.9+.26 66.62.41 63-1.61 
Ear index in per cent.. 61.9+.30 61.6+.28 54.52.47 53-3+.60 


The ear index is considerably higher in the Negro race than in the 
White, and this indicates a more circular pinna form. 


Bizygomatic breadth: F/M index = .946; Bigonial breadth: F/M 
index = .952; Minimum frontal breadth: F/M index = .974. 


The F/M indices for the distance between the two zygomatic arches 
(bizygomatic breadth), the angles of the lower jaw (bigonial breadth), 
and minimum frontal breadth (the hollows to the side of the orbits) 
are all somewhat above the corresponding sex ratio for stature, especially 
the index for frontal breadth. The Tuskegee females have relatively 
broader faces (when related to the stature as standard) than the males. 
These sex relations are similar to those of the Dutch, the corresponding 
F/M indices being .963, .961 and .987. Thus the Dutch women, also, 
have somewhat higher values or relatively broader faces than the men. 


Nasion to gnathion 
Bizgomatic breadth 
Since the bizygomatic breadth and the distance from nasion to 
gnathion have the same F/M index (.946), a facial index obtained by 
the quotient of both dimensions must give the same percentages in 
both sexes. The mean values are 94.88 in males and 94.72 in females 
for the present investigation; hence, the F/M index is very close to 
1. The corresponding F/M ratios for the Dutch are .g21 for nasion 


(facial index) : F/M index = .998. 
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to gnathion and .963 for bizygomatic breadth. Therefore, the sex 
ratio for the facial index, .956, indicates the greater sex differentiation 
of the Dutch. 


Head width: F/M index = .946; Head length: F/M index = .948; 

Head girth: F/M index = 978; Fo lenath lagik (cephalic index): F/M 

index = .998. 


The sex ratios for head width (or breadth) and head length 
are almost the same. Therefore the quotient of these dimensions, 
which is the well-known cephalic index, must have a F/M index very 
close to unity (.998). This is true for most racial groups including 
the present Dutch. The sex ratios of the head girth for both races 
are very close, the F/M index of the Tuskegee Negro being .978, ; 
of the Dutch Whites .980. A concrete insight into the relations of 
both racial groups is given by the absolute means. 


Tuskegee 


”M Males Females Males Females 
Head width in mm...... 1528+ .37 144.5 .30 152.5 148.2+ .36 
Head length in mm...... 199.7+ .44 180.3 .46 192.6% .56 185.2 .40 

Head girth in mm....... 576.92%1.22  564.0+1.23 563.521.60 552.2+2.10 

th) Cephalic index in per cent 76.62 .21 76.42 .20 79.3 .31 80.1 .23 


The cephalic index makes it obvious that the Tuskegee have a slightly 
longer skull, both sexes showing practically the same per cent value. 
The Dutch Whites, especially the women, approach the brachycephalic 
type when using the common classification of head forms: dolicho- 
cephalic, index up to 75, mesocephalic, above 75 to 80, and brachy- 


cephalic, above 80. 
Interpupillary distance _ Minimum frontal breadth | 
Head width : F/M index = 1.023; Head width 


F/M index = 1.029. 


| he The F/M ratios of both indices are approximate and significantly 
. above 1. Thus, they show that in terms of head width the women 
ales have a relatively larger distance between pupils and a relatively larger 
we frontal breadth. This confirms former results that the women have, 


in general, relatively broader faces than the men. Comparable data 
for the Dutch are not available. 
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Right or left hand grip: F/M index = .554; Age: F/M index = .948; 
Eye color: F/M index = 1.004. 


Some F/M indices are added which do not fit into the classifications 
of the other measurements. (The means are given at the close of Table 
1; the index values are annexed at the end of Table 2). Of those 
measured at Tuskegee College, average age is given as 21.15 years 
for males and 20.05 years for females. For eye color there is no sex 
dimorphism. The sex difference is greatest in hand grip (for both 
hands), the F/M index of .544 being the lowest of all sex ratios. It 
is a physiological test of bodily strength and shows that the muscle 
strength of the arms in the Tuskegee College girls is not much more 
than half that of the boys. It complements to some degree the low sex 
ratio in arm girth (lowest of all anatomical body dimensions) and is 
in almost exact concordance with Hrdlicka’s findings in Old Americans. 


Summary on the head 


Sex differentiation is not as great in dimensions of the head as 
in those of the trunk and the appendages. This is clearly demonstrated 
by the relatively small range of the F/M indices. The Tuskegee 
women have a slightly shorter face, i.e. distance from trichion to 
gnathion, than the males (when compared to the stature); but they 
have a relatively greater distance from nasion to gnathion and, hence, 
a shorter forehead. They also have relatively longer noses than the 
men. The nasal index is larger in the Tuskegee males; thus, the males 
have broader noses than the females in terms of nasal length. But 
both sexes have a definitely higher nasal index than the Dutch. In the 
shape of the ear there is no striking sex dimorphism; but both sexes 
have a more circular form of the ear than the Dutch, which is another 
characteristic racial differentiation. The Tuskegee females have rela- 
tively broader faces than the males; however, the Dutch women have 
still broader faces, as indicated by the higher F/M indices of bizygomatic 
breadth, bigonial breadth, and frontal breadth. As regards the cephalic 
index, there is no sex differentiation in the Tuskegee group; both 
sexes have a more mesocephalic skull as compared to the more brachy- 
cephalic type of the Dutch. 

In Figure I an attempt has been made to illustrate the sexual 
dimorphism as well as racial differentiation. The drawings were made 
by Miss A. M. Hellmer to whom the authors express their gratitude. 
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GENERAL SUMMARY 


A sex ratio (female/male index) has been computed for the most 
important body measurements and body indices on trunk, appendages, 
and head dimensions. The various index figures are presented for the 
purpose of better describing the finer differences in body build of the 
sexes. 

This has been done by comparing the anthropometric findings in a 
sample of two racial groups (American Negroes from Tuskegee Insti- 
tute, Alabama, and Dutch-American Whites from Holland, Michigan) 
with respect to the sexual dimorphism for each item. The results and 
statistical significance for both sexes and races are discussed in the 
text under the respective headings. 
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RACIAL FUSION AMONG THE CALIFORNIA 
AND NEVADA INDIANS 
BY S. F. COOK 
Division of Physiology, University of California, Berkeley 


I 


ue the past century with respect to dietary habits, urbanization and 
certain social customs such as marriage and divorce. Ecological 
changes, however, are likely to be associated with alteration in genetic 
constitution, with varying degrees of racial fusior. Hence it becomes 
of significance to learn if possible to what extent there has been ad- 
mixture of Caucasian with Indian blood. 


II 


The pertinent information is available in the form of several quite 
adequate censuses. The first, and most comprehensive, is that of 1928 
in which the attempt was made to enumerate all the Indians in Cali- 
fornia.?_ In conjunction with other data the degree of blood for each 


* Cook, S. F. The mechanism and extent of dietary adaptation among certain 
groups of California and Nevada Indians. Univ. Calif. Publ., Ibero-Americana, 
no. 18, 1941. 

—————.. The conflict between the California Indian and white civilization. 
Part IV. Trends in marriage and divorce since 1850. Univ. Calif. Publ., Ibero- 
Americana. In press. 

—————. Migration and urbanization of the Indians in California. Human 
Biotocy. 15: 33-45. 


® This census is described in detail in an earlier paper (Migration and urbaniza- 
tion, etc.) to which reference may be made. 
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individual was tabulated. In addition there are several censuses taken 
by resident agents at intervals during the past forty years.* Not all 
of these are complete but those for Hupa Valley in 1910, 1930, 1940, 
for Carson Agency for 1940, and for the Mission Agency in 1940 state 
degree of blood for each person enumerated. In the 1928 compre- 
hensive census and in all others taken within recent years the degree 
of blood is expressed as an exact fraction—%4, 4%, etc. Since such 
notation is cumbersome for purposes of calculation I have converted it 
to terms of simple percentage, calling full Indian blood 100 per cent, 
half blood 50 per cent, etc. 

The accuracy with which a white man can determine the precise 
degree of blood in a given Indian has always been subject to consider- 
able debate. Where records are available they may serve as a valid 
criterion. Otherwise the word of the Indian, his relatives and friends, 
must be accepted. Granting that the individual may be ignorant of his 
ancestry or may be prone to falsification, nevertheless the enumerators 
have been consistently careful to utilize all sources of evidence and 
arrive at a reasonably close approximation. In particular the agency 
employees who customarily perform this task know their Indians per- 
sonally and are not likely to be misled seriously by false statements. 
Moreover, in the statistical sense errors which are introduced are ran- 
dom. I know of no generalized tendency for Indians to represent them- 
selves as possessing more or less native blood than is actually the case. 
Finally we are forced to accept the data of the censuses for what they 
are worth since there is no better source of information available. On 
the whole they may be regarded as quite reliable. 


The extent of miscegenation between any two racial stocks obvi- 
ously depends upon a host of factors, physical and social, which are 
so interrelated as to defy any final and complete analysis. We can at 
best select a few and test them with respect to the factual material at 
hand. 


1. Perhaps the least common denominator applicable to all such 
situations is physical propinquity. This may be expressed in terms of 
population density for it is obvious that if both races are present in 
large numbers over a small area more crossings will occur than if either 
one or both is sparsely represented. There is no numerically signifi- 


* These records were kindly put at the disposal of the author by the agents in 
charge of the Hupa Valley, Sacramento, Carson, and Mission Agencies. 
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cant relation between degree of blood and white density alone, but an 
association between degree of blood and the ratio of Indian to white 
density based on county populations yields a chi-square value of 9.84. 
Since this is moderately significant, one may conclude that density as 
such is operating to increase racial fusion. 

2. Irrespective of the crude densities, if the Indian population is 
in any way segregated from the adjacent whites the normal principle 
of random contact will no longer hold with undiminished validity. The 
reservation system constitutes such a segregation.‘ Furthermore, nu- 
merous small bodies of natives may be settled in geographically iso- 
lated spots within otherwise heavily settled areas, and thus fail to make 
the contacts which would be assumed from the basic density data. 

The effect of isolation may be tested by separating the California 
tribes into three arbitrary divisions. In the first may be placed those 
tribes which have been closely under federal supervision—on and off 
actual reservations—even though they were located in thickly inhabited 
regions.5 The second will include those tribes geographically isolated, 
whether or not under federal supervision and the third will consist of 
the remainder, those who have been isolated in neither the political nor 
geographical sense. The mean degree of blood in 1928 for the three 
divisions was: first 67.0 per cent, second 76.9 per cent and third 51.4 
per cent. There appears, therefore, a rough but distinct correspon- 
dence between degree of isolation and extent of racial mixture. 

3. <A third possible factor in determining fusion is the social con- 
dition of the individual tribe. If an aboriginal unit is still moderately 
intact, without serious losses in number, with many of the primitive 
institutions in force we would expect to find in it less dilution with 


* The reservation system implies more than the mere enclosure of an Indian 
group upon a plot of land with a fence around it. Rather it embodies all forms 
of paternal oversight on the part of the government to the end that the needs of 
the Indians shall be so satisfied that physical and social contact with the whites 
becomes unnecessary. 


* The first group includes: Yurok, Hupa, Pomo, Yokuts, Western Mono, 
Cahuilla and descendants of Missions Santa Ynez, San Luis Rey, San Juan Capis- 
trano, and San Diego. 

The second group includes: Karok, Achomawi, Paiute, Washo, Shoshone, and 
Yuma. 

The third includes: Tolowa, Wiyot, Athabascan remnants, Chimariko, 
Wylackie, Yuki, Shasta, Maidu, Miwok, Wintun, Yana, and the Mission Indians 
from Sonoma to Los Angeles. 
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Caucasian blood than in one which had been violently disrupted and dis- 
persed. The most convenient quantitative index to such disruption is 
the per cent of the aboriginal population now surviving. Associating 
the latter with degree of blood a chi-square value of 5.89 is obtained, 
which indicates a just significant relationship. 


III 


Although analysis of contemporary conditions can yield some in- 
formation concerning the factors responsible for racial mixture, it is 
equally clear that the process must be considered essentially from the 
historical point of view. Environmental changes of an adaptive nature 
may, under sufficient pressure, occur with great rapidity—genetic al- 
teration cannot. One must, therefore, attempt to reconstruct the tem- 
poral course of racial fusion among the California Indians. 


It is both convenient and logical to subdivide the Indian popula- 
tion into five historical categories, rather than treat it as a composite. 
The first segment (Group I) consists of those tribes which were un- 
touched by white civilization prior to 1848, but were at that time sub- 
jected to an inundation of pioneers, particularly gold miners. From 
1850 to 1860 they passed through a catastrophic period of physical, 
economic and social upheaval, subsequent to which the survivors were 
permitted to settle down in the newly established communities and have 
existed under fairly stable conditions ever since. This group includes 
most of the tribes in northern and central California: Tolowa, Yurok, 
Hupa, Wiyot, Chimariko, Karok, Yuki, other Athabascans, Wylackie, 
Pomo, Shasta, Maidu, Miwok, Wintun, Yokuts, Mono, and Tulatula- 
bal of Kern River. Collectively they comprise approximately one half 
the Indian population of the State. 

The second segment (Group II) consists of the Atsugewi (Pit 
Rivers), Washo, Northern Paiute, Eastern Mono (commonly called 
Paiute), other Shoshoneans, and Yuma. These peoples inhabited the 
fringes of the Great Basin east of the Cascades, Sierra Nevada, and 
Colorado desert. They did not meet the white race till 1850, were re- 
latively little disturbed physically and have never had an opportunity 
to mix freely with large masses of white men. 

The third and fourth segments, in contradistinction to the others, 
were subjected to the Ibero-American civilization of the missions as 
early as 1770. The coastal natives, and many from the interior, became 
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what the administrators of the system were pleased to call “reduced” to 
Christianity. Despite huge losses from disease and social causes the 
survivors by 1850 had become thoroughly adapted to the pastoral civili- 
zation of the time. Subsequent to 1850 the remnants from the missions 
as far south as San Gabriel at Los Angeles merged unnoticed with the 
general population and have never been treated as wards by the Indian 
Service. Their history has thus been in many respects similar to that 
of other racial groups which did not originate in California but mi- 
grated thence. This segment constitutes Group III. Group IV com- 
prises the Indians from the three southern establishments of San Luis 
Rey, San Juan Capistrano, and San Diego to whom are added the par- 
tially missionized Cahuilla. Large in numbers, this group received much 
attention from the Federal Government which indeed placed most of 
them on reservations and set up a special agency for them. Thus, un- 
like Group III, instead of merging easily with the surrounding white 
population they have been kept rather isolated. 

The fifth segment (Group V) is composed of the natives of north- 
ern and western Nevada-Paiute, Washo, and Shoshone—who have been 
under the jurisdiction of the Carson Agency. The history of these 
Indians resembles that of Group II in that their contact with whites has 
been limited. Indeed, their isolation in all senses has been even more 
complete than that of the aborigines living over the line in California. 

The genetic differences in the five natural groups or subdivisions 
can be demonstrated by three methods of analysis. The first consists 
in breaking down the data to show the percentage of each group hav- 
ing different degrees of blood—see Table 1. The geographically re- 
mote groups (II and V) still possess over 75 per cent full bloods, 
whereas only 16 per cent are found in Group III and 26 per cent in 
Group I. That the process of mixing has been proceeding for a long 
time in Group III is indicated by the fact that 5 per cent of these 
persons are of the fifth mixed generation (1/32 Indian blood) and 5 
per cent of the sixth generation (1/64 Indian blood) with a few indi- 
viduals reporting only 1/128 Indian blood. 

. The tendency to intermix with the white race is also shown by 
the distribution within a given generation. Thus if we examine the 
individuals having 25 and 75 per cent (%4 and 3%) Indian blood we 
find that the former predominate in Groups I, III and IV, the latter 
in Groups II and V. Otherwise expressed, in the isolated segments 
of the population half-breeds tend to marry full-bloods rather than 
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whites, whereas among the former mission Indians half-breeds are 
more likely to marry persons whiter than themselves. This tendency 
is likewise manifest in subsequent generations. For instance in the 
third mixed generation the progression in Group III is: 1/8 blood 
11.17 per cent, 3/8 blood 5.38 per cent, 5/8 blood 0.49 per cent, and 7/8 
blood 0.39 per cent. In Group V the corresponding values are 0.0 
per cent, 0.58 per cent, 1.59 per cent, 3.22 per cent. Indeed a general 
principle is demonstrated, viz. the lower the level of Indian blood in 
the individual, the greater is the probability of his or her marrying 
into the white race. 


However, in order for this principle to become operative in fact 
there must be free physical opportunity for the social urge to fulfill 
itself. The coastal mission Indians of Groups III and IV probably 
followed identical courses until the late 19th century at which time the 
former group went on reservations. This threw those persons of low 
Indian blood into an environment of relatively pure Indian stock and 
thus retarded their mixture with the whites. Among the non-reserva- 
tion Indians of Group III no such environmental inhibition was present 
and they have proceeded to merge more rapidly with the white popula- 
tion. The same considerations apply to Groups II and V although in 
lesser degree. The tendency to backcross into the full-blooded stock 
has been somewhat greater in Group V. This is doubtless associated 
with the more striagent confinement on reservations and the greater 
geographic isolation to which they have been subjected. 


The second method of analysis is ideally the most direct and satis- 
factory. This is to secure a set of complete censuses for a single group, 
taken at frequent intervals since the beginning of white settlement. Un- 
fortunately such a set of data does not exist. We possess merely a few 
fragments. The earliest agency census I have found is that for Hupa 
Valley in 1890, but not until 1910 was degree of blood stated and then 
only as “full” and “quarter plus”. The other agencies did not record 
exact degree of blood until some ten years ago. In spite of these re- 
strictions, nevertheless, we can assemble a few items pertaining to the 
per cent of full bloods and their median ages. These are presented 
in Table II. In all three cases, the Hupa, Paiute (Western Mono) 
and Southern Mission, it is clear that the relative number of full bloods 
is steadily diminishing. Furthermore, in two out of the three cases 
their median age with respect to that of the entire population is in- 
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TABLE 2 


Data for certain tribes taken from successive censuses 


JURISDICTION MEDIAN AGE OF FULL BLOODS MINUS 
AND DATE MEDIAN AGE OF TOTAL POPULATION 


Hupa Res., 1910 i 7.65 
Hupa Res., 1930 
Hupa Res., 1940 


Mission Tribes, 1928 
Mission Agency, 1940 


Paiute, Mono, and 
Inyo Cos., 1928 71.2 
Same, Carson 
Agency Census, 1940 61.2 7.52 


creasing. Although no further refinements in calculation are justified 
these data tend to support the results obtained previously. 


The third approach to the problem of historical changes is by an- 
alysis of degree of blood with respect to age. The relations are most 
clearly expressed by determining the mean degree of blood for each 
age group using five-year intervals. The results are then plotted gra- 
phically (see Figs. 1 and 2). 

If a pure-blooded population has been exposed to consistent hy- 
bridization over a reasonably long period of time, the mean degree 
of aboriginal blood should be at a maximum among the oldest persons 
and at a minimum in the youngest. The velocity with which the pro- 
cess has occurred should be indicated by the slope of the line in the 
plot of age against degree of blood, whereas the vertical distance of 
the points from the base line is a rough index to the relative extent 
of hybridization at any given epoch. 

In Fig. 1 are plotted the data, using five-year intervals for Groups 
Ito IV. Group V is omitted since it substantially coincides with Group 
II. Consider Group II, which by other methods has been shown to have 
undergone the least change. The oldest age category to possess 100 
per cent Indian blood is that centering around 67.5 years. Since the 
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17.5 375 575 775 475 


Fic. 1. Decree or InpIAN BLoop Respect TO AGE 


Ordinate: degree of Indian blood in per cent. Abscissa: age. The points are 
placed so at to center five year intervals from 2.5 to 97.5 years. Symbols: 
solid dots for Group I, circles for Group II, crosses for Group III 

and triangles for Group IV. 


census was taken in 1928 the inference may be drawn that miscegena- 
tion began approximately 67.5 years earlier or, say 1860. This is 
wholly in conformity with the known fact that the Great Basin and 
Colorado desert tribes made no material contact with the whites prior 
to the silver rush of 1860 and the Civil War. Subsequent change 
has been steady and consistent but relatively slow for the mean decrease 
in Indian blood has been 2.2 per cent per decade. 


The history of Group I is strikingly indicated. The youngest cate- 
gory showing full Indian blood is that centering around 82.5 years 
of age which puts first contact with white men at 1845. In persons 
between 62.5 and 82.5 years old—i. e. born between 1845 and 1865— 
there is a tremendous increase in white blood. This corresponds pre- 
cisely to the pioneer and mining era during which these tribes were 
nearly destroyed by the inrush of white men. The maximum rate of 
hybridization seems to have been approximately 18 per cent per dec- 
ade. After the restoration of stable conditions the rate feli to a con- 
stant value which has been maintained ever since—a decrease in Indian 
blood of 4.7 per cent per decade. 
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Using a similar index Group IV began to show racial mixture 
somewhere near 1830. This is puzzling if we remember that the terri- 
tory was first entered by the Spanish in 1770. However, although 
intermarriage must have occurred in the subsequent 60 years it does 
not appear to have reached quantitative importance. This is prob- 
ably due to several factors. In the first place, the missions south 
of San Gabriel did not encounter the great mass of Luisefio and Ca- 
huilla until very late in the mission period. Secondly, mission admin- 
istration as a rule was better than in the north with the result that fewer 
illicit unions were consummated. Thirdly, the Dieguefio and to a lesser 
extent the Cahuilla were wild, warlike, and highly refractory to mis- 
sion rule. The real social demoralization of these tribes began with 
secularization in 1834 and since that time, except for the reservation 
system there has been little inherent obstacle to miscegenation. As 
the graph suggests, this process has been effective for the past cen- 
tury, for the rate of decrease in Indian blood with Group IV has been 
on the average 5.0 per cent per decade. 

In Group III the oldest persons may show white blood. Indeed, 
the categories over 67.5 years of age contain so few individuals and 
are so erratic that they are of little use in determining the exact trend. 
However, it is not unreasonable to extrapolate the line backward, since 
its slope in the past 60 years has been fairly uniform. If this is done, 
the line crosses the 100 per cent level at the hypothetical age category 
centering around 152.5 years. The earliest racial mixture would hence 
appear to have been at or near the year 1775 which is quite in con- 
formity with probability. The whitening of Indian blood among the 
central and northern missions, therefore, must have begun immediately 
upon settlement and have continued to the present in a generally uni- 
form manner. By contrast to Group IV these Indians were always peace- 
able, tractable and easily assimilated socially. Secularization and its 
attendant disturbance consequently entailed little more than a possible 
slight acceleration of an already well established process. The mean rate 
of decrease of Indian blood in recent times, and probably earlier, has 
been 4.5 per cent per decade. 

It will be noted that the mean decennial decrease in per cent In- 
dian blood is very nearly the same in Groups I, III, and IV (4.7, 5.0, 
4.5) whereas it is markedly less in Group II (2.2). The difference un- 
doubtedly is referable to the more intense interracial contact which 
has existed in the coastal and valley strip of California as opposed 
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to the desert region east of the mountains. Thus, since 1860, the 
coastal groups have reacted almost identically, irrespective of their 
previous history. 


100 


17.5 375 S75 975 


Fic. 2. Decree or INDIAN BLoop witH Respect To AGE 


Ordinates as in Fig. 1. Solid dots represent the Luisefio, Juanefio, 
Gabrielefio and Fernandino of Los Angeles and Orange Counties ; 
circles represent the Luisefio and Diegefio of San Diego County. 


Fig. 2 is introduced in order to examine more closely the situation 
in Group IV. Here are two selected stocks: (1) the Gabrielefio, Fer- 
nandino, Juanefio, and Luisefio living in Los Angeles and Orange 
Counties, and (2) the Luisefio and Dieguefio living in San Diego 
County. The former were highly missionized and exposed to heavy 
social contact from an early date. The latter were particularly in- 
tractable and unassimilable during the mission era although they were 
exposed to Caucasian influence for as long a period. The different 
reaction is demonstrated in the graph by the much earlier appearance 
of miscegenation among the Los Angeles County Indians. Indeed, 
not until nearly 1850 did the San Diego County natives begin to yield 
to the pressure of the white race. 

It is very tempting to extrapolate these data into the future, how- 
ever dangerous the process, in order to make some prediction con- 
cerning the final racial amalgamation of the California Indian. The 
principal difficulty lies in the assumption, tacit or otherwise, that the 
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* The high value here is due to the influence of the Missions and more recently the individual efforts of the Catholic clergy. 
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present rates will continue unaltered as practical social assimilation 
is achieved. Furthermore in the ultimate stages the decrease in per 
cent Indian blood cannot be a linear function of time; it must become 
exponential and approach the zero value as a limit. In order to sim- 
plify, however, we may consider that when an individual has 1/32 
Indian and 31/32 white blood, he is in the social sense fully white. 
Making the further gratuitous assumption that the rates of change 
in degree of blood will continue as in the past three generations, we 
may extrapolate the graphs. Starting from the 1928 levels the number 
of years it will take the four California groups to attain a mean of 3.1 
per cent Indian blood for children under 5 years of age is respectively 
55, 230, 30 and 65. To achieve reasonable social amalgamation as well 
as genetic, however, we should use the epoch at which the oldest mem- 
bers reached the designated mean degree of blood. Here we obtain 
the values, respectively, of 100, 450, 70, and 115 years subsequent 
to 1928. 

Even though the above calculation is admittedly very crude, it is 
reasonably safe.to conclude that if existing conditions do not alter, 
the cis-montane California Indians will have merged fully with the 
white race in approximately one century, while the Great Basin and 
Nevada Indians will not reach that point for nearly five hundred years. 

At the beginning of this paper mention was made of progress achi- 
eved by the California and Nevada aborigines with respect to various 
environmental and cultural factors. It was suggested that degree of 
miscegenation might be concerned in the entire behavior complex. We 
may now compare certain data in such a way as to emphasize the 
correspondence. In Table III are brought together the primary re- 
sults of four distinct lines of investigation, those pertaining to (1) 
hybridization, (2) food habits, (3) migration, and (4) marriage. The 
tribes and groups cannot be completely identical nor can the numeri- 
cal values be correlated in any rigid statistical sense. Nevertheless 
the overall picture emerges clearly and the conclusion is justified that 
there is a broad parallelism between adoption of Caucasian customs 
and mean degree of Indian blood. One cannot be dogmatic with re- 
spect to causes but it is possible to affirm that there has been a definite 
interrelation between environmental and genetic factors in determin- 
ing the rapidity with which the Indian is assimilated. 


MEAN DIFFERENCES AND INDIVIDUAL 
DIFFERENCES 


BY HENRY E. GARRETT 
Columbia University 


=== N experimental studies of individual differences it is not 
always clearly recognized that a statistical result which 
i holds on the average may have little prognostic value for 


tion tables he can tell how many of 100,000 men aged 30 will live to 
be 40, and he is equally certain that he cannot predict the life span 
of a single person. Again, when the correlation between two tests 
X and Y is .60, we know that 70 percent of those who fall in the upper 
half of measure X also fall in the upper half of measure Y, but from 
the regression equation alone we are unable to. predict a man’s score 
in Y from his score in X with any assurance. 


In the same way, a significant difference between means does not 
necessarily imply consistent individual differences as among the mem- 
bers of the groups compared. Thus while 10-year-old girls may on 
the average be significantly superior to 10-year-old boys on a vocabu- 
lary test, the experimenter may not be able to tell from a given child’s 
score whether the subject is male or female. It may be, of course, 
that one’s interest does not extend beyond the group result. But at 
the same time it must be recognized that an average difference does 
not necessarily hold for each individual, and it should be known fur- 
ther under what conditions one is justified in going from mean to 
individual differences. This is the problem of this paper. 

Suppose that a statistically significant difference has been estab- 
lished between the means of two groups A and B; and that care has 
been exercised to make A and B representative of their respective 
populations. Before accepting this mean difference as being useful 
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or important for individual prognosis, we must consider the follow- 
ing facts with reference to the two distributions : 


(1) the absolute size of the difference ; 
(2) the range of measures within the two groups being compared ; 
(3) the degree of overlap; 


(4) the standard error of single measures within the two dis- 
tributions. 


Data recently published by Pearl and Moffet* illustrate concretely 
the distinction between statistically significant mean differences and 
practically non-significant individual differences. In studying the prob- 
lem of the relation of certain bodily measurements to longevity, Pearl 
and Moffett gathered statistics from the life insurance examinations 
of 2332 adult white males (all now deceased). Two groups were 
assembled, the one called the “long-lived”, the other the “short-lived” 
group. The long-lived group consisted of those men who were the 
longest lived in their cause-of-death group; the short-lived were the 
shortest lived in their cause-of-death group. Six cause-of-death groups 
were set up. We shall deal here only with the 1600 men who died of 
heart and circulatory disease (800 being classified as long- and 800 as 
short-lived) since these men constitute the largest single cause-of- 
death group. The essential figures for the groups are as fullows: 


N ' Age at observation Age at death 


41.69.29 76.73.12 
41.30+.27 51.91+.23 


It is clear that these two groups—although almost exactly the same 
age when examined for life insurance—were markedly unlike as regards 
survival. In their initial bodily measurements the two groups were 
found to have differed significantly in body-weight and probably in 
chest and certain other measures. Particular importance, however, 
seems to have been attached by Pearl and Moffett to differences be- 
tween the two groups in pulse-rate. The data on pulse-rate are as 
follows : 


* Pearl, R., and Moffett, W. E. Bodily constitution and human longevity. 
Proc. Nat. Acad. Sciences, 1939, 25, 609-616. 
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Long-lived (N=798) Short-lived (N=798) 


10 
Difference between Means = 1.53 PE (Difference) = .15 CR = 10.2 


* Pearl and Moffett report only PEx’s. 


re .6745 SD 


The SDs were calculated by use 


Statistically the difference in pulse-rate is highly significant—the 
CR is 10.2. Because of their faster heart rate, our authors calculate 
that up to the age of 40 years the heart of a short-lived man has 
beaten some 18,000,000 times more often than has the heart of a long- 
lived man. This greatly increased cardiac labor, they suggest, paral- 
lels a faster rate of living and this in turn is the forerunner of early 
breakdown. Pulse-rate, then, becomes an important diagnostic sign 
of probable length of life. This conclusion has been reported in the 
newspapers with various embellishments, warnings, etc. 

In spite of the impressive critical ratio, the average difference in 
pulse-rate found by Pearl and Moffett is not “really” significant in the 
sense of being diagnostic of longevity in a given individual. Let us 
consider the “tests” given above. 

(1) The absolute size of the difference is small, about 1.5 beats per 
minute. It is well-known that many factors (breathing rate, emotion, 
time-of-day, previous activity, smoking and others) affect pulse-rate. 
These influences usually average out, and may be considered as “chance 
errors” but we have no way of knowing whether some of these factors 
were present in one group more often than in the other, and hence 
were really constant errors. While not probable, this is a possible 
source of error. 

(2) The range of pulse-rates in the long-lived group is from about 
87 to 59 beats per minute; in the short-lived group from 87 to 61 
(assuming normality in both groups). Thus the two groups cover 
almost exactly the same range. 

(3) The degree of overlap is quite large. Slightly more than 37 
percent of the long-lived equal or exceed the mean of the short-lived 
in pulse-rate. If 100 men were selected at random from the long- 
lived group, approximately 40 would have pulse-rates as high as or 
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higher than the mean pulse-rate of the short-lived. Of I00 men 
selected at random from the short-lived group, about 36 would have 
pulse-rates lower than the mean rate for the long-lived. 

(4) The standard error of a pulse-rate determination is not given, 
nor have we any measure of the reliability of pulse-rate readings. It 
is probable, however, that such reliability is not high; in fact, it may 
be quite low. Many life insurance examiners count the pulse for 20 
seconds and multiply by 3, thus exaggerating any error which may 
have been made. Again, unless the pulse-rate is manifestly very high 
or very low, no effort is made, ordinarily, to determine it exactly. 
Assuming the repeat reliability in either group to be 80 (a very gen- 
erous estimate) the standard error of a pulse reading is around 2 beats 
per minute. Thus a man’s “true” pulse-rate might differ by as much 
as +6 from the figure reported; and this variability makes the dif- 
ferentiation of individuals into two groups uncertain. 

The clear implication from these data seems to be that while the 
obtained CR has actuarial value it has negligible diagnostic significance 
for the individual. If we could examine the pulse-rates of 100,000 
men all of whom are destined to die of heart and circulatory disease, 
it appears certain from our data that the shorter-lived men would on 
the average have the faster pulse-rates. But the difference would doubt- 
lessly be small, and the pulse-rate of a given individual well-nigh 
worthless as a predictor of length of life. 


We may summarize our discussion as follows: 


1. The CR yields important and definite information, but there is 
real danger that we may read into a significant difference more than 
is justified. The generalization given by the CR is in terms of prob- 
ability and rests upon definite assumptions. The most important of 
these assumptions is that of adequate sampling. Unless our groups 
are representative of their populations (being random or stratified 
samples, say,) we cannot pass from sample to population. 

2. Generalization with regard to mean difference may be worth 
very little when individuals are to be compared. In evaluating a 
significant difference for individual prediction the following factors 
must be considered : 

(1) The absolute size of the mean difference. This may be so 
small as to be psychologically, physiologically, or socially of little con- 
sequence. 
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(2) The range of measures within the two groups being compared. 
Often the range within either group is so much greater than the typi- 
cal (i. e. mean) difference between the groups as to minimize the 
latter. Moreover, the range may have almost identical limits in the 
two groups. 

(3) The degree of overlap. We may find that 40 percent or more 
of the lower group equal or exceed the mean of the upper group. In 
such situations it is almost impossible to place a given individual re- 
liably within either group. One might set up, as a criterion for in- 
dividual differentiation, the requirement that not more than 25 per- 
cent of the lower group reach or exceed the mean of the upper group. 
Or for some purposes an even more stringent standard might be estab- 
lished, depending upon the purpose of the experimenter. 

(4) The standard error of a single measure depends upon the 
reliability of the individual determinations. Such reliability, of course, 
should be as high as possible, if individual measures are to be differ- 
entiated. 
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BIRTH-ORDER AND HEART RATE 
IN CHILDREN 


BY ANTONIO CIOCCO 


Division of Public Health Methods 
U. S. Public Health Service 


VY. nation of school children have been examined. An un- 
expected relationship between the order of birth of the child and the 
duration of the cardiac cycle has thus been discovered and is here 
reported. 

The material studied consists of stethograms made in the spring 
of 1940 of the student population of an elementary school of Hagers- 
town, Maryland. All the children at the time enrolled in the school 
were examined with the exception of a few who were absent continu- 
ously during the survey period. The total number examined was 778 
(400 boys and 378 girls). The examination procedures, and the meth- 
od of measuring the duration of the cardiac cycle and its components 
are those employed in an earlier survey already reported.* 

The Hagerstown family rosters of the Child Hygiene Office have 
provided the necessary information regarding order of birth. In these 
rosters are also contained the number and sequence of the officially 
recorded abortions and stillbirths as well as the live births that have 
occurred to the mothers of the children. In the present study, there- 
fore, order of birth has essentially the same meaning as order of preg- 
nancy. 


* Boone, Bert R. and Ciocco, Antonio. Cardiometric studies on children. I. 
Stethographic patterns of heart sounds observed in 1,482 children. The Milbank 
Memorial Fund Quarterly. XVII, No. 4, October, 1939, pp. 323-357. Boone. 
Bert R., and Ciocco, Antonio. Cardiometric studies on children. II. The duration 
of the component parts of the cardiac sound cycle. The Milbank Memorial Fund 
Quarterly. XVIII, No. 2, April, 1940, pp. 137-155. 
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The main findings on the observed relationship between birth- 
order and the cardiac cycle are summarized in Tables 1 and 2. From 
Table 1 it is noted that: 

1. Combining all ages and both sexes, children of birth-orders 
1 and 2 have a statistically significantly shorter cardiac cycle, diastole, 
and systole than do children of birth order 3 or higher. 

2. The shorter duration of the cardiac cycle and diastole of the 
children of birth-orders 1 and 2 is observed for each of the separate 
age groups and is most marked in the children 6 or 7 years old. For 
all age groups except “I2 and over” the duration of systole is also 
less in the children of birth-orders 1 and 2. 

3. The differences between the birth-order groups compared are 
greater among boys than among girls. The duration of cardiac cycle, 
systole, and diastole respectively, is shorter in all the boys of birth-orders 
1 and 2 except in those aged 8 or 9 years, and in all the girls of the same 
birth-order except in those of 12 years and older. In the case of the 
girls there is apparent a tendency for the differences between birth- 
orders 1 and 2 and birth-order 3 or higher to decrease with increasing 


age. 
TABLE 2 
Birth-order and heart rate 


MEAN HEART RATE 
(beats per minute) 


Both sexes Boys 
Birth-orders Birth-orders 
3+ 1 and 2 3+ 


81.4 82.0 78.5 
87.1 94.5 85.7 
80.8 79.3 79.5 
80.5 79.4 76.5 
77:3 78.0 74.0 


When the duration of the cardiac cycle is expressed in terms of 
heart beats per minute (heart rate = 60/cycle duration), Table 2 
reveals that on the average children of birth-orders 1 and 2 have a 
heart rate 3 beats per minute faster than children of the higher birth- 


Girls 

Birth-orders 
I 1 and 2 3+ 
All ages 84.6 87.3 85.1 

| 6-7 93.2 93.8 88.2 | 
8-9 82.5 96.3 82.1 
10-11 82.5 85.8 85.1 
12+ 79.3 81.2 85.1 
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orders. The difference between the two birth-order groups is 3.5 beats 
per minute in the case of boys and 2.2 for girls. In the age groups 6 
and 7 years it is 8.2 and 5.3 beats per minute for boys and girls respec- 
tively. 

These findings apparently point to some influence of the maternal 
status during pregnancy—or possibly of either the maternal or patern- 
al conditions at impregnation—on the growth and development of 
the cardiovascular system of the offspring. The precise significance 
of the observations depends upon whether the differences between 
children of low and those of high order of birth disappear with in- 
creasing age (as the data on the girls would tend to indicate), or are 
maintained throughout adult life. 
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NOTES 


FURTHER NOTE ON THE DEATH RATE 
AMONG OLD-AGE ASSISTANCE 
RECIPIENTS IN RHODE 
ISLAND 


a note in Human Brotocy for September 1942, R. R. 
4 Willoughby presented data on death rates for the old-age 


{= 


ony _ 1939 on the basis of the 1940 population as shown by the 
Sixteenth Census and on the basis of a stated number of deaths among 
those over 65 in the calendar year 1939 (1785 males and 1848 fe- 
males). 

These general population death rates may be improved by two 
modifications ; first, the exposure should be on the basis of the pop- 
ulation as of the middle of 1939 rather than as of April 1, 1940, and 
second, the stated number of deaths used by Willoughby do not agree 
with those published by the Bureau of the Census in Vital Statistics— 
Special Reports, Summary of Vital Statistics, Rhode Island, 1939. 
Vol. 10, No. 4, December 3, 1940, where there are shown to be a total 
of 1929 male deaths and 2054 female deaths at age 65 and over. 

In the accompanying table there are set down the exposure and 
deaths on this improved basis (with the method of derivation of the 
exposure being explained in footnote “b” thereof). There are also 
compared the rates for the old-age assistance population as derived by 
Willoughby for the period 1938-41. In general, old-age assistance 
mortality appears to be lower than that of the general population. For 
purposes of consideration there are also set down the aggregate death 
rates for the two populations which, as may be seen, are not valid 
comparisons because the differences in the age distribution produce 
a slightly higher aggregate rate for the old-age assistance group even 
though it has lower rates at most ages. Instead the death rates should 
be standardized on the basis of the same population age distribution. 
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TABLE 1 


Calculation of population mortality rates for those over age 65 in Rhode Island, 
1939, and comparison with rates for old age assistance recipients * 


RATIO OF OAA 
TO TOTAL RATE 
(Per cent) 


OAA 
Rate * 


* From Willoughby, R. R.: Note on the death rate among persons receiving 
old-age assistance in Rhode Island. Human Broxocy, 14: 3-386, 1942. 

» Estimated aged population as of middle of 1939 (straight line interpolation of 
1930 and 1940 censuses to obtain age groups 65-69, 70-74, and 75+ separately by 
sex and then last age group further subdivided on basis of percentage distribution 
of 1930 census for those aged 75+). 

* From Bureau of the Census. Vital Statistics—Special Reports, Washington, 
D.C. Summary of Vital Statistics, Rhode Island, 1939. Vol. 10, No. 4, December 
3, 1940. 


Thus there may be computed the “expected” deaths in the general 
population resulting from applying to this exposure the old-age as 


176 
sist 
nut 
by 
— 
AGE 
Exposure” Deaths* Rate 
Males 
65-69 10,419 502 .048 0581 121 
70-74 7,135 538 .075 .0638 85 low 
75-79 3,831 429 112 .0944 84 con 
80-84 1,662 292 -176 -1319 75 
85+ 756 168 .222 2614 118 
Total 23,803 1,929 081 0834 
Females 
65-69 12,296 473 .038 .0386 102 os 
70-74 8,485 531 . 063 .0536 85 
75-79 4,933 443 .090 .0780 87 gro 
80-84 2,441 350 -143 -1126 79 suc 
85+ 1,251 257 .205 -1886 92 dea 
Total 29,406 2,054 .070 .0695 99 4 
if 
Total persons 193 
Total 53,209 3,983 075 0756 I0I to : 
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sistance death rates, and the results then compared with the actual 
number of deaths. This has been done for men and women separately 
by merely accumulating the products of the second and fifth columns 
of the accompanying table with the following results: 


Actual “Expected” Ratio 
deaths deaths (Percent) 


1,839 105 
1,825 113 


3,664 109 


This indicates that old-age assistance mortality is about 10 percent 
lower than general population mortality for the limited sample under 
consideration. 

Statistical tests indicate that there is a significant difference pre- 
sent between general and old-age assistance death rates despite the 
rather small populations involved. However, there are several dis- 
turbing factors which do not permit the conclusion to be drawn that 
the mortality of persons receiving old-age assistance is more favor- 
able than that of the general population. First, the rates for the two 
groups cover different periods of time. Second, there are present 
such customary but indeterminate censal errors as under-reporting of 
deaths, misstatement of age, etc. Third, and perhaps most important, 
is the fact that persons are removed from the old-age assistance rolls 
if they enter a public institution. In Rhode Island, between July, 
1937 and July, 1940, the number of cases closed because of admission 
to an institution were almost % as large as the number of deaths 
(actually 43% as calculated from Social Data on Recipients of Public 
Assistance published annually by the Social Board). This relatively 
large number of withdrawals from exposure (most, presumably, being 
in poor health) would tend to introduce a considerable bias in a mor- 
tality investigation since there would be a considerable tendency for 
only the better lives, from a mortality standpoint, to be left on the 
rolls and expose to risk of death. The favorable differential of old- 
age assistance mortality is thus more apparent than real; it would be 
expected that the opposite situation would occur because of the less 
favorable economic status of this group. If it were possible to make 


@ mortality investigation of all cases accepted following through until 
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their ultimate deaths, regardless of then being on the rolls, a differ- 
ential in the other direction would probably show up. 
Rosert J. Myers* 
Social Security Board 
Washington, D. C. 


* Opinions expressed in this article are those of the author, and do not neces- 
sarily reflect the official views of the Social Security Board. 
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tion. Am. J. 37: 37-52, 1943. [Bibliography of 2 titles.] 

Suryocx, Henry S. 1940 census data on number of years of school completed. 
Milbank Mem. Fd. Quart., 20: 367-388, 1942. [Several bibliographic foot- 
notes. ] 

YerusHALMy, J. The age-sex composition of the population resulting from 
natality and mortality conditions. Milbank Mem. Fd. Quart., 21: 37-63 (Jan.), 
1943. [Bibliography of 9 titles.] 


5. Mortality and General Vital Statistics 


Bureau or THE Census. Vital Statistics—Special Reports. Washington, D. C. 
Various numbers of Volume 17, Selected Studies, as follows: 
1. Announcement of Volume 17, Selected Studies. Nov. 28, 1942, pp. I 
2. A summary of natality and mortality data, United States: 1941. Nov. 
28, 1942, Pp. 3-7. 
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3. Deaths from selected causes, United States: 1941. Dec. 9, 1942, pp. 9-18. 

4. Live births by person in attendance; United States, 1941. Dec. 1942, 

PP. 19-32. 

5. Deaths from puerperal causes, United States: 1941. Dec. 28, 10942, 

PP. 33-49. 

6. Deaths from each cause, United States: 1939-1941. Dec. 29, 1942, 

pp. 51-60. 

7. Births, deaths, infant deaths and stillbirths, each state: 1941. Jan. 4, 

1943, pp. 61-66. 

8 Accident fatalities in the United States: 1941: Jan. 20, 1043, pp. 67-82. 
Bureau OF THE Census. Vital Statistics—Special Reports. Washington, D. C. 

Various numbers of Volume 18, State summaries of vital statistics, as follows: 

1. Announcement of Volume 18. Jan. 5, 1043, pp. I. 

2. United States: 1941. Jan. 5, 1943, pp. 3-19. 

3. Alabama. Jan. 8, 1043, pp. 20-33. Similar issues as follows: 4, Ari- 

zona; 5, Arkansas; 6, California; 7, Colorado; 8, Connecticut; 9, Delaware; 

10, District of Columbia; 11, Florida; 12, Georgia; 13, Idaho; 14, Illinois; 

15, Indiana; 16, lowa; 17, Kansas; 18, Kentucky; 19, Louisiana; 20, Maine; 

21, Maryland; 22, Massachusetts; 23, Michigan; 24, Minnesota; 25, Missis- 

sippi; 26, Missouri; 27, Montana; 28, Nebraska; 29, Nevada; 30, New Hamp- 

shire; 31, New Jersey; 32, New Mexico; 33, New York; 34, No. Carolina; 

35, No. Dakota; 36, Ohio; 37, Oklahoma. 


6. Morbidity and Epidemiology 


Cottins, SELwyn D. Frequency and volume of nursing service in relation to all 
illnesses among 9,000 families. Milbank Mem. Fd. Quart., 21: 5-36 (Jan.), 
1943. [Bibliography of 23 titles.] 

Hm, Hissert Winstow. The Epidemiology of “Human” Bacillus Tuberculosis 
in the Human (1941). Bull. British Columbia Board of Health, 12 (Nov. 
Supp.) : 183-202, 1942. 

INDIAN JouRNAL OF MepicaL ResearcH. (Editorial Note). Transmission of 
kala-azar. Indian J. M. Research, 30: 479-480, 1942. 

McCoy, G. W. Observations on the epidemiology of leprosy. Pub. Health Rep., 
57: 1035-1943, 1942. [Bibliography of 6 titles.] 

Martin, W. J. Recent trends of some infectious diseases. Brit. M. J., 2 (Nov. 
7): 19042. Pp. (of reprint) 5. 

Maxcy, Kenneru F. Hypothetical relationship of water supplies to poliomyeli- 
tis. Am. J. Pub. Health, 33: 41-45, 1943. [Bibliography of 15 titles.] 
Smrzpacu, Louis E. The sheltered workshop in the rehabilitation of the tuber- 
culous. Milbank Mem. Fd. Quart., 21: 801-101 (Jan.), 1943. [Bibliography 

of 7 titles.] 

Sommers, Hersert J. The incidence of cancer in Philadelphia, Pa., 1938. Pub. 
Health Rep., 57: 1843-1855, 1942. [Bibliography of 8 titles.] 

Sommers, Hersert J. The incidence of cancer in Denver, Colorado, 1939. Pub. 
Health Rep., 57: 1971-1982, 1942. [Bibliography of 9 titles.] 
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SwaminataH, C. S., H. E. Ssortr, and L. A. P. Anperson. Transmission of 
Indian kala-azar to man by bites of Phlebotomus argentipes, Ann. and Brun, 
Indian J. M. Research, 30: 473-477, 1942. [Bibliography of 5 titles.] 

Turner, Tuomas B., and Lawrence E. Younc. The mouse-adapted Lansing 
strains of poliomyelitis virus. I. A study of neutralizing antibodies in acute 
and convalescent serum of poliomyelitis patients. Am. J. Hyg., 37: 67-79, 
1943. [Bibliography of 29 titles.] 


7. Natality, Fecundity, Fertility 
[Vacant] 


8. Birth Control 
[Vacant] 


9. Marriage and Divorce 
[Vacant] 


Ill. BEHAVIOR 
1. Racial and Genetic Psychology 


Janus, Sripney Q. An investigation of the relationship between children’s lan- 
guage and their play. J. Genet. Psychol., 62: 3-61, 1943. [Bibliography of 
43 titles.] 

Prntner, R., and G. Fortano. Consistency of response to personality tests at 
different age levels. J. Genet. Psychol., 62: 77-83, 1943. [Bibliography of 
6 titles.] 


2. Individual Psychology 


Acxerson, Luton. Inferiority attitudes and their correlations among children 
examined in a behavior clinic. J. Genet. Psychol., 62: 85-96, 1943. [Bibli- 
ography of 9 titles.] 

Bret, Wrmu1am C., and Ronatp C. Force. Retention of nonsense syllables in 
intentional and incidental learning. J. Exper. Psychol., 32: 52-63, 1043. [Bib- 
liography of 4 titles.] 

Briarr, GLENN Myers, and JAMes F. KAMMAN. Do intelligence tests requiring 
reading ability give spuriously low scores to poor readers at the college 
freshman level? J. Educ. Research, 36: 280-283, 1942. [Several bibliographic 
footnotes. 

Brocpen, W. J. Tests of sensory preconditioning with human subjects. J. Exper. 
Psychol., 31: 505-517, 1942. [Bibliography of 9 titles.] 

Burrow, TriGAnt. Preliminary report of electro-encephalographic recordings in 
relation to behavior modifications. J. Psychol., 15: 109-114, 1943. [Bibli- 
ography of 3 titles.] 
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GeseLL, ARNOLD, and Francis L. Ie, in collaboration with Janet LEARNED and 
Louise B. Ames. Infant and Child in Home and Nursery School. New 
York and London (Harper and Brothers), 1943. Pp. [xii] + [300]. 9% 
X 7% inches. $4.00. [“Selected Readings” of 27 titles.] 

Hunter, E. C. Changes in scores of college students on the American Council . 
Psychological Examination at yearly intervals during the college course. J. 
Educ. Research, 36: 284-291. [11 bibliographic footnotes.] 

Livesay, T. M. Subject preference as related to test intelligence, intended vocation, 
college expectation and race of high school seniors in Hawaii. J. Educ. 
Research, 36: 178-184, 1942. 

Preston, G., Ricnarp G. BrorEMARKLE, and Epwin G. Effect 
of change in motivation upon homogeneity of ergograms. J. Exper. Psychol, 
31: 497-504, 1942. [Bibliography of 5 titles.] 

Rosenzweic, Saut. An experimental study of ‘Repression’ with special reference 
to need-persistive and ego-defensive reactions to frustration. J. Exper. 
Psychol., 32: 64-74, 1043. [Bibliography of 6 titles.] 

TuurLow, Wittarp R. Studies in auditory theory. I. Binaural interaction and 
the perception of pitch. J. Exper. Psychol., 32: 17-36, 1943. [Bibliography of 
27 titles.] 


3. Psychiatry 


Frey, Clements C., with the collaboration of Epna G. Rostow. Mental Health 
in College. New York (Commonwealth Fund), 1942. Pp. xix + 360. 9 X 
5% inches. $2.00. 


4. History and Biography 


Hawkes, C. F. C. Race, prehistory, and European civilization. Man, 42: 125-130, 
1942. 

O’Brien, Howarp Vincent. Memoirs of a Guinea Pig or Eight Years in a 
Doctor’s Waiting Room. New York (G. P. Putnam’s Sons), 1942. Pp. 238. 
7% X 5% inches. $2.00. 

Penne, Francis W., ALrrep Emerson and Others. Rafinesque Memorial Papers. 
Transylvania College Bulletin, Vol. XV, No. 7. Lexington, Ky. (Transyl- 
vania College), 1942. Pp. 108. 9 X 6 inches (paper). 

Rocers, J. A. Sex and Race: A History of White, Negro and Indian Miscegena- 
tion in the Two America. Volume II. The New World. New York (J. A. 
Rogers Historical Researches), 1942. Pp. 409. 9 X 6 inches. $3.00. 

Stncu, J. A. L., and Ropert M. Zrncc. Wolf-Children and Feral Man. IV. 
Contributions of the University of Denver. New York (Harper and Bros.), 
1942. Pp. xli + 379. 8% X 5% inches. $4.00. [Bibliography of 12% pages.] 

Tetter, James D. Huxley’s “Evil” influence. Scient. Monthly, 56: 173-178, 1943. 
[38 bibliographic footnotes. ] 

Various AutHors. The Early History of Science and Learning in America. 
Proceedings of the American Philosophical Society Held at Philadelphia for 
Promoting Useful Knowledge, Vol. 86, No.1. Philadelphia (Amer. Phil. Soc.), 


sion of 

1 Brun. | 
n acute 

: 67-79, 

’s lan- 
phy of 

ests at | 
of 


186 HUMAN BIOLOGY 


1942. Pp. 204. 10% X 8 inches. $1.25 (paper). [Bibliographic footnotes 
throughout. ] 


5. Sociology, Law, Politics and Religion 


Bureau or THE Census. Washington, D. C. Elections calendar, 1943 and 1942, 
Elections: 1943. No. 1. Feb. 28, 1943. Pp. 12. 

Carr-Saunpers, A. M., HermANN MANNHEIM, and E. C. Ruopes. Young Offen- 
ders: An Enquiry into Juvenile Delinquency. Cambridge (Cambridge Univ. 
Press), 1942. Pp. x + 168. 7% X 4% inches. $1.75. [Some bibliographic 
footnotes. ] 

CHAMBERLAIN, JosePH P. International Organization. Development of Inter- 
national Legislation. Internat. Conciliation, No. 385: 459-523, 1942. [38 bibli- 
ographic footnotes.] 

Laserson, Max M. The development of Soviet foreign policy in Europe, 1917- 
1942. Internat. Conciliation, No. 386: 5-05, 1943. 

Wesster, Hutron. Taboo: A Sociological Study. Stanford (Stanford Univ. 
Press) ; London (Oxford Univ. Press), 1942. Pp. xii + 393. 9 X 6 inches, 
$4.00. [Bibliographic notes at the end of each chapter.] 


6. Economics 


Bicce, Grorce E. Social security and post-war planning. Soc Sec. Bull., 5 (12): 
4-10, 1942. 

Bureau or THE Census. Washington, D. C. Financial statistics of cities: 1941. 
Individual city reports. Vol. 1, No. 27, Newark, N. J. Dec. 17, 1942. Pp. & 
Similar issues as follows: 28, Dallas; 29, Chicago; 30 Sacramento; 31, Salt 
Lake City; 32, Gary, Ind.; 33, Buffalo; 34, St. Louis; 35, New York; 36, 
Lowell; 37, Wilmington; 38, Spokane; 39, Milwaukee; 40, Trenton; 41, Day- 
ton; 42, Louisville; 43, Miami 44, Kansas City, Kansas; 45, Knoxville; 46, 
Scranton ; 47, Camden, N. J.; 48, So. Bend; 49, Akron; 50, Albany; 51, Boston; 
52, Flint; 53, Syracuse; 54, Columbus; 55, Minneapolis; 56, San Antonio; 57, 
Somerville, Mass.; 58, Worcester; 59, Portland, Ore.; 60, Springfield, Mass.; 
61, New Bedford; 62, Omaha; 63, Cleveland; 64, Duluth; 65, Norfolk; 66, 
Toledo ; 67, Seattle ; 68, Oklahoma City ; 60, Baltimore ; 70, San Diego; 71, Fall 
River ; 72, Peoria; 73, Canton; 74, Yonkers; 75, Tacoma; 76, Cambridge; 77, 
Tampa ; 78, Jacksonville ; 79, New Orleans ; 80, Atlanta; 81, Utica ; 82, Wichita; 
83, Long Beach, Calif.; 84, Memphis; 85, Nashville; 86, Hartford; 87, St. 
Paul; 88, Cincinnati; 89, Charlotte; 90, Ft. Wayne. 

Bureau or THE Census. Washington, D.C. Financial statistics of counties: 1941. 
City finances in 1941. Vol. 3,—Preliminary. Dec. 31, 1942. Pp. 20. 

Bureau or THP Census. Washington, D.C. Financial statistics of counties: 1941. 
Preliminary report. December, 1942. Pp. 14. 

Bureau oF THE Census. Financial statistics of states: 1939. Vol. 3: Detailed 
report. Washington, D. C. (Government Printing Office), 1942. Pp. viii + 
172. 8 X 5% inches. 25 cents (paper). 
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BurEAU OF THE Census. Washington, D.C. Financial statistics of states: 1941: 
State finances in 1941. Vol. 3, Preliminary. Dec. 28, 1942. Pp. 11. 

Bureau or THE Census. Washington, D.C. Financial statistics of states: 1942: 
Vol. 1: Individual state reports. No. 1. Tennessee. Jan. 28, 1943. Pp. 9. 
Similar issues as follows: 2, Oklahoma. 

Bureau oF THE Census. Washington, D. C. Governmental debt in the United 
States: 1942. Summary. Dec. 21, 1942. Pp. 15. 

Bureau oF THE Census. Housing. Washington, D.C. Monthly rent and value 
of homes in the north, south, and west, urban and rural: 1940. Series H-13, 
No. 11. Jan. 27, 1943. Pp. 4. 

BureAU OF THE Census. Housing. Washington, D.C. Mortgage characteristics: 
1940. New Hampshire. Series H-15, No. 1, Dec. 11, 1942. Pp. 2. Similar 
issues for 40 additional states have appeared. 

Epwarps, H. R. The cost of tuberculosis control in the Department of Health, 
New York City, 1940. Milbank Mem. Fd. Quart., 21: 64-79 (Jan.), 10943. 
[Bibliography of 4 titles.] 

Lorwin, Lewis L. International Economic Development Public Works and Other 
Problems. National Resources Planning Board, Technical Paper No. 7. Wash- 
ington, D. C. (Govt. Printing Office), 1942. Pp. iv : 111. 10% X 8 inches. 
30 cents (paper). [Bibliographic footnotes.] 

services. Soc. Sec. Bull., 5 (12): 11-21, 1942. [Bibliography of 23 titles.] 

U. S. Orrice or Epucation, Feperat Securtry AGENCY, AND Division oF Labor 
Sranparps, U. S. DepaRTMENT OF Lasor. The Worker, His Job, and His 
Government. Voc. Div. Bull. 220. Washington, D. C. (Govt. Printing Office), 
1942. Pp x + 63. 9 X 5% inches. 15 cents (paper). 

Woytinsky, W. S. Long-range trend in per capita income and wages. Soc. Sec. 
Bull., 5 (12) : 31-39, 1942. [12 bibliographic footnotes.] 

Brown, Ina Cortnne, with an introduction by Frep J. Kerry. National Survey of 
the Higher Education of Negroes. Socio-economic Approach to Educational 
Problems. U.S. Office of Education, Vol. 1. Misc. Pub., No. 6, Washington, 
D.C. (Govt. Printing Office), 1942. Pp. xii + 166. 1144 X 9 inches. 40 cents. 
(paper). [Bibliography of 4 pages.] 

Connette, Earte. Administrative criticism of music teaching. J. Educ. Research, 
36: 254-268, 1942. 

Drest, Harotp S., and Marcaret D. West. The procurement and assignment 
service and medical education. (A discussion at end of paper). J. A. Am. M. 
Coll., 18: 15-33, 1943. 

Meteney, Henry E., Maxwe E. Lapnam, and Matcotm H. Soure. Report of 
committee on the teaching of tropical medicine in undergraduate medical schools 
of the United States. J. A. Am. M. Coll., 18: 34-56, 1943. 

Scorr, Hucu. In the High Yemen. London (John Murray), 1942. Pp. xix + 
260. 8% X 5% inches. 18s. [Bibliography of 4 pages.] 

Suryocx, Henry S. 1940 Census data on number of years of school completed. 
Milbank Mem. Fd. Quart., 20: 367-388, 1942. [6 bibliographic footnotes.] 
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Srupson, Ray H. Students help set up criteria to aid in deciding what to study, 
J. Educ. Research, 36: 192-199, 1942. 


8. Ethnology, Cultural Anthropology, Travel and Exploration 


Coutter, Joun Westey. Fiji: Little India of the Pacific. Chicago (Univ. 
Chicago Press), 1942. Pp. xiii + 156. 9 X 53% inches. $2.00. 

Detenan, H. G. Siam—Land of Free Men. Smithsonian Institution War Back- 
ground Studies, Number Eight. Washington (Smithsonian Inst.), 1943. Pp. 
18 9% X 6% inches. Free (paper). 

Ewin, Verrier. The use of cowries in Bastar State, India. Man, 42: 121-124 
+ 1 plate, 1942. 

Emsree, Joun F. The Japanese. Smithsonian Institution War Background 
Studies, Number Seven. (Publication 3702.) Washington (Smithsonian 
Inst.), 1943. Pp. iv + 42. 9 X 6 inches. Free (paper). [Bibliography of 
1% pages.] 

Essene, Franx. Culture Element Distributions: XXI. Round Valley. Anthro- 
pological Records, Vol. 6, No. 1. Berkeley (Univ. Calif. Press), 1942. Pp. 
97 + 1 map. 11 X 8% inches. $1.00 (paper). [Bibliography of 10 titles.] 

Mérravux, Atrrep. The Native Tribes of Eastern Bolivia and Western Matto 
Grosso. Smithsonian Institution. Bureau of American Ethnology, Bull. 134, 
Washington, D. C. (Govt. Printing Office), 1942. Pp. ix + 182 + 5 plates. 
0% X 5% inches. 35 cents (paper). [Bibliography of 11% pages.] 

Mytincer, Carotine. Headhunting in the Solomn Islands around the Coral 
Sea. New York (Macmillan Co.), 1942. Pp. ix + 416. $3.00. 

O’NEALE, La M. Textile Periods in Ancient Peru. II. Paracas Caverns and 
the Grand Necropolis. University Publications in American Archaeology and 
Ethnology, Vol. 39, No. 2. Berkeley (Univ. Calif. Press), 1942. Pp. 143- 
202 + 5 plates. 1034 X 634 inches. 75 cents (paper). [Some bibliographic 
footnotes. ] 

Ray, Verne F. Culture Element Distributions XXII. Plateau. Anthropological 
Records. Volume 8, No. 2. Berkeley (Univ. Calif. Press), 1942. Pp. iii + 

99-258. 11 X 8% inches. $1.75 (paper). 

Sport, Ropert, and A. L. Krogper. Yorok Narratives. U'niversity of California 
Publications in American Archaeology and Ethnology, Vol. 35, No. 9. 
Berkeley (Univ. Calif. Press), 1942. Pp. 143-256 + 1 map. 10% X 6% 
inches. $1.25 (paper). [Some bibliographic footnotes.] 

Stirtinc, MatrHew W. Origin Myth of Acoma and Other Records. Smith- 
sonian Institution, Bureau of American Ethnology, Bull. 135, Washington, 
D. C. (Govt. Printing Office), 1942. Pp. viii + 123 + 17 plates. 9 X 5% 
inches. 35 cents (paper). [Bibliography of 2% pages.] 

Weckx.er, J. E., Jr. Polynesians: Explorers of the Pacific. Smithsonian Insti- 
tution War Background Studies Number Six. (3701.) Washington (Smith- 
sonian Inst.), 19043. Pp. 77 + 20 plates. 9 X 6 inches. Free (paper). 

University Pusiications AntHRopotocy. No. 25. The Ciboney Culture 
of Cayo Redondo, Cuba, by Cornetrus Oscoop. Pp. 65 + 6 plates. No. 26. 
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Archeology of the Maniabon Hills, Cuba, by Irvine Rouse. Pp. 184 + 8 
plates + 1 folding map. New Haven (Yale Univ. Press), 1942. 9% X 7 
inches. Nos. 25-26 bound under one cover and sold as a unit: $3.50 (paper). 
[Bibliography for No. 25, % page: for No. 26, 4% pages.] 


IV. SOMATOLOGY AND CONSTITUTION 
1. Anatomy 


ApELMANN, Howarp B. [Ed.] The Embryological Treatises of Hieronymous 
Fabricius of Aquapendente: The Formation of the Egg and of the Chick 
[De Formatione Ovi et Pulli]; The Formed Fetus [De Formato Foetu]. 
A Facsimile Edition, with an Introduction, a Translation, and a Commentary, 
by Howarp B. Apetmann. Ithaca (Cornell Univ. Press), 1942. Pp. xxiii 
+ 883. 10% X 7 inches. $12.00. [Bibliograhpic notes, 32 pages: references, 
24 pages.] 

Baker, Burton Lowett. A study of the parathyroid glands of the normal and 
hypophysectomized monkey (Macaca mulatta). Anat. Rec., 83: 47-70 + 2 
plates, 1942. [Bibliography of 35 titles.] 

GaLrano, E. FerNanpdez. Sobre los cambios morfolégicos en la contraccién de la 
fibra muscular cardiaca. Trabajos del Instituto Cajal de investigaciones 
biolégicas, Madrid. 33: 1-21, 1941. [Bibliography of 12 titles.] 

Jounston, Pumir W. The Relation of Certain Anomalies of Vision and Lateral 
Dominance to Reading Disability. Monographs of the Society for Research 
in Child Development, Vol. VII, No. 2, Serial No. 32. Washington, D. C. 
(National Research Council), 1942. Pp. 147. 9 X 6 inches. $1.50 (paper). 
[Bibliography of 2% pages.] 

KrarKA, JosepH. Human Embryology. New York and London (Paul B. Hoeber, 
Inc.), 1942. Pp. xi + 304. 9% X 6% inches. $4.75. [Bibliography for 
each chapter.] 

LeatHeM, J. H., and E. J. Mutts, Jr. Influence of normal male urine gonadotropin 
of spermatogenesis in hypophysectomized mature and immature rats. Endocrin- 
ology, 31 : 318-322, 1942. [Bibliography of 9 titles.] 

Minto, CHARLES and Harotp Cummins. Palmar and Plantar Dematoglyphics in 
Primates. The American Anatomical Memoirs, No. 20. Philadelphia (Wistar 
Inst. Anat. and Biol.), 1942. Pp. 198. 10 X 6% inches. $3.00. [Bibliography 
of 5 pages.] 

Ranson, STEPHEN WALTER. The Anatomy of the Nervous System from the Stand- 
point of Development and Function. 7th ed., revised. Philadelphia (W. B. 
Saunders Co.), 1943. Pp. xii + 520. 93% X 6% inches. $6.50. [Bibliography 
of 16 pages.] 

Satmon, THEopoRA NussMANN. Effect of pituitary growth substance on the 
development of rats thyroidectomized at birth. Endocrinology, 29: 291-296, 
1941. [Bibliography of 16 titles.] 

SaLMon, THEODORA NusSMANN, and Raymonp L. Zwemer. A study of the life 
history of corticoadrenal gland cells of the rat by means of trypan biue injec- 
tions. Anat. Rec., 80: 421-427 + 1 plate, 1941. [Bibliography of 13 titles.] 
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Severrncnaus, Aura E. Sex chromosomes in a human intersex. Am. J. Anat, 
70: 73-87 + 3 plates, 1942. [Bibliography of 27 titles.] 

Smrrn, Purr E. Effect of equine gonadotropin on testes of hypophysectomized 
monkeys. Endocrinology, 31: 1-12, 1942. [Bibliography of 16 titles.] 

SreccerpA, Morris, and Taomas J. Huu. Eruption time of teeth among Whites, 
Negroes, and Indians. Am. J. Orthodontics, 28 : 361-370, 1942. [Bibliography 
of 10 titles.] 


2. Physical Anthropology and Anthropometry 


AMERICAN ASSOCIATION OF PHysicAL ANTHROPOLOGISTS. Anthropological Briefs 
No. 2. “Variation in the Technique of Measuring Skulls”, T. D. Stewart; 
“Anthropometry of the Living”, Morris Steggerda: “Variations in Samples of 
Identical Populations”, H. L. Shapiro; “Technique in Primatology, Part II. 
Indices”, Sherwood L. Washburn. New York City (Museum of Natural His- 
tory). 1942. 

Kroeser, A. L. Structure, function and pattern in biology and anthropology. 
Scient. Monthly, 56; 105-113, 1043. 

SteccerpA, Morris. Changes in hair color with age. J. Hered., 32: 402-403, 1941. 
[Bibliography of 7 titles.] 

SreccerpA, Morris, and Curistrne Evans Petry. Body measurements on 100 
Negro males from Tuskegee Institute. Research Quarterly, 13: Oct. 1942. Pp. 
(of reprint) 5. [Bibliography of 18 titles.] 

SteccerpA, Morris, and Henri C. Sermert. Size and shape of head hair from six 
racial groups. J. Hered., 32: 315-318, 1941. [Bibliography of 7 titles.] 

SreccerpA, Morris, and Henri C. Sersert. Anthropology and human genetics. 
Ann. Report Dept. of Genetics, Carnegie Inst. of Washington Year Book, No. 
40, PP. 250-254, 1941. 


3. Constitution 


Bauer, Jutius. Constitution and Disease: Applied Constitutional Pathology. 
New York (Grune and Stratton), 1942. Pp. ix + 208. 8% X 5% inches, 


$3.50. [Bibliography of 10 pages.] 
MereprrH, Frorence L. The Science of Health. Philadelphia (Blakiston Co.), 


1942. Pp. xi + 427. 9 X 6 inches. $2.50. [Bibliography of 4% pages.] 


V. PHYSIOLOGY AND BIOCHEMISTRY 
1. Physiology 


ABELL, R. G., and Irvine H. Pace. The effect of renal hypertension on the vessels 
of the ears of rabbits. J. Exper. Med., 75: 673-680 + 2 plates, 1942. [Bibli- 
ography of Io titles.] 

Berne, Bertram M. Adventures in Blood Transfusion. New York (Smith 
and Durrell), 1942. Pp. xxxviii + 182. 8 X 5% inches. $2.50. [Bibliographic 
footnotes. ] 
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Emmens, C. W. The endocrine system and hair growth in the rat. J. Endocrinol., 
3: 64-78, 1042. [Bibliography of 25 titles.] 

Emmens, C. W. The inunction of sex hormones on the skin. J. Endocrinol., 2: 
368-379, 1940-41. [Bibliography of 28 titles.] 

Emmens, C. W. Precursors of oestrogens. J. Endocrinol., 2: 444-458, 1040-41. 
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